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PROBLEM TO BE SOLVED: To improve the impact resistance and the thermal stability of a polyacetal resin 
composition and inhibiting the evolution of formaldehyde. 

SOLUTION : This polyacetal resin composition is obtained by adding about 1-100 pts.wt. of a core-shell 
polymer and about 0.01-10 pts.wt. of an inhibitor to 100 pts.wt. of a polyacetal resin. The inhibitor can be 
selected from urea, a urea derivative and an amidine derivative. The urea derivative includes an N-substituted 
urea, a urea condensate, and a ureide compound (an acyclic ureide, a cyclic ureide or a metal salt of cyclic 
ureide). The amidine derivative includes an acyclic amidine and a non-tnelamine-based cyclic amidine. An 
antioxidant, a nitrogen-containing compound, a weather-flighHresisting stabilizer, or the like, may be added to 
the polyacetal resin. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim (s)] 

[Claim 1] The polyacetal resin constituent which consists of a core shell polymer which has polyacetal resin, 
and the core of an elasticity polymer and the shell of a hard polymer, and at least one sort of inhibitors chosen 
from a urea or its derivative, and an amidine derivative. 

[Claim 2] The polyacetal resin constituent according to claim 1 whose core shell polymer is a core shell polymer 
which does not contain the anion of isolation substantially. 

[Claim 3] The polyacetal resin constituent according to claim 1 whose core shell polymer is a core shell polymer 
by which the emulsion polymerization was carried out under existence of the Nonion nature surfactant. 
[Claim 4] The polyacetal resin constituent according to claim 1 with which a core shell polymer contains a 
saturated fatty acid bis-amide. 

[Claim 5] The polyacetal resin constituent according to claim 1 whose urea derivative is a mo no -N permutation 
urea or a urea condensation product. 

[Claim 6] The polyacetal resin constituent according to claim 1 which was chosen from the group which a urea 
derivative becomes from the condensation product of biuret, BIUREA, and a urea and an aldehyde compound 
and which is a kind at least. 

[Claim 7] The polyacetal resin constituent according to claim 1 whose urea derivative is a condensation product 
of a urea and one to C6 aldehyde. 

[Claim 8] The polyacetal resin constituent according to claim 1 whose urea derivative is mono-ureido or 
diureide. 

[Claim 9] The polyacetal resin constituent according to claim 1 whose urea derivative is un-annular ureido or 
annular ureido. 

[Claim 10] The polyacetal resin constituent according to claim 1 which is at least one sort chosen from the 
group which a urea derivative becomes from the ureido of dicarboxylic acid, the ureido of alpha-oxy acid, the 
ureido of beta-aldehydic acid, ureido acid, allantoin, and its derivative. 

[Claim 11] The polyacetal resin constituent according to claim 1 whose urea derivative is the salt of 
monochrome or diureide, and a metal. - - 

[C laim 1 2] The polyacetal resin constituent according to claim 1 1 which is a salt with at least one sort of 
metals chosen from the group to which a urea derivative serves as monochrome or diureide from alkali metal, 
alkaline earth metal, a periodic-table IB group metal, a periodic-table 2B group metal, a periodic-table 3B group 
metal, a periodic-table 4B group metal, and a periodic-table 8 group metal. 

[Claim 13] The polyacetal resin constituent according to claim 1 whose urea derivative is the salt of allantoin or 
allantoin, and a metal. . . . . 

[Claim 14] The polyacetal resin constituent according to claim 1 whose urea derivative is allantoin dihydroxy 
aluminum. 

[Claim 15] The polyacetal resin constituent according to claim 1 whose amidine derivative is a creatinine or its 
derivative. 

[Claim 16] The polyacetal resin constituent according to claim 1 which contains the core shell polymer 1 - the 
100 weight sections, and an inhibitor 0.01 - 10 weight sections to the polyacetal resin 100 weight section. 
[Claim 17] Furthermore, the polyacetal resin constituent containing a nitrogen content compound according to 
claim 1. 

[Claim 18] Polyacetal resin mold goods which consisted of polyacetal resin constituents according to claim 1. 
[Claim 19] Polyacetal resin mold goods according to claim 18 whose mold goods are at least one sort chosen 
from autoparts, the electrical and electric equipment and electronic parts, building materials and a pipe fitting, a 
life and the components for cosmetics, and medical components. 

[Claim 20] (1) Polyacetal resin mold goods according to claim 18 whose amount of generating formaldehyde is 



http://www4.ipdl.nc ipi.go.jp/cgi-bin/tranjweb^g^^ 2005/03/17 



2/2 ^-v 

below surface area 2.5microper two g of mold goods when it saves at the temperature of 80 degrees C in a 
closed space for 24 hours and the amount of generating formaldehyde saves in the closed space of below 
surface area 1 .5microper two g of mold goods or (2) temperature of 60 degrees C, and saturated humidity for 3 
hours. [ of 1cm ] [ of 1cm ] 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] A formaldehyde yield is controlled remarkably and this invention relates to the polyacetal 
resin mold goods fabricated with the polyacetal resin constituent excellent in shock resistance, and said resin 
constituent. 
[0002] 

[Description of the Prior Art] Since it excels in a mechanical property, fatigue resistance, an antifriction and 
abrasiveness, chemical resistance, and a moldability, polyacetal resin is widely used in fields, such as autoparts, 
electrical-and-electric-equipment components, other precision machinery components, building materials and a 
piping member, components for a life / makeup, and medical components. However, the demand to the quality 
shows the inclination developed more with expansion of an application, and diversification. 
[0003] It is mentioned that poor shaping, such as a silver streak of that a mechanical strength does not fall in 
processing processes, such as extrusion or a forming cycle, as a property required of polyacetal resin, that the 
affix (mold deposit) to metal mold does not occur, that mechanical physical properties do not fall to the bottom 
of a long-term heating condition (heat aging), and mold goods and a void, does not arise etc. Decomposition of 
the polymer at the time of heating is mentioned to one of the important factors of these phenomena. Especially 
polyacetal resin is essentially easy to be decomposed from the chemical structure easily under acidity or alkalin. 
conditions under a heating oxidizing atmosphere. Therefore, as an essential technical problem of polyacetal resir 
thermal stability is high and controlling generating of the formaldehyde from a molding processing process or 
mold goods is mentioned. Formaldehyde is activity chemically, and if it becomes a formic acid by oxidation, and 
has a bad influence on thermal resistance or uses for the components of the electrical and electric equipment 
etc., a metal contact-surface article will corrode, or it will discolor by adhesion of an organic compound, and it 
will produce a contact fault. Furthermore, formaldehyde itself pollutes the work environment in a subassembly 
process, and the living environment of the use circumference of a final product. 

[0004] In order to stabilize an activity end chemically, the approach of carrying out decomposition removal of th 
part for an unstable end, and using as an inactive stabilization end about the approach and copolymer which 
esterify the end of a polymer according to acetylation etc. about a homopolymer, after copolymerizing a trioxan< 
and the monomer which has contiguity carbon to carbon bonds, such as cyclic ether and an annular formal, at 
the time of a polymerization etc. is learned. However, at the time of heating, **** decomposition in the principal 
chain part of a polymer also takes place, the prevention cannot be coped with only by the above-mentioned 
processing, but addition of an antioxidant and other stabilizers is made indispensable practical. 
[0005] However, even if it blends these stabilizers, it is difficult to control decomposition of polyacetal resin 
completely, and in the case of melting processing by the extrusion and the forming cycle for preparing a 
constituent in fact, an operation of heat and oxygen is received within the cylinder of an extruder or a making 
machine, formaldehyde occurs from decomposition and the end which is not fully stabilized of a principal chain, 
and work environment is worsened at the time of extrusion-molding processing. Moreover, if it fabricates over 
long duration, while a fines-like object and tarry material will adhere to metal mold (mold deposit) and reducing 
working efficiency, it is one of the maximum factors to which the surface state of mold goods is reduced. 
Furthermore, the fall of a mechanical strength and discoloration of resin arise by polymer decomposition. From 
such a point, great efforts are continued in quest of the more effective stabilization formula about polyacetal 
resin. 

[0006] As an antioxidant added by polyacetal resin, the phenolic compound (hindered phenol) which has steric 
hindrance, and the amine compound (hindered amine) which has steric hindrance are known, and a melamine 
derivative, an amidine compound, an alkali-metal hydroxide and an alkaline-earth-metal hydroxide, organic, or 
inorganic-acid salt is used as other stabilizers. Moreover, an antioxidant is usually used combining other 
stabilizing agents. 

[0007] Improving weatherability (light) nature, thermal stability, and a moldability is proposed by JP,6-136234,A 



ar 



by adding a melamine-formaldehyde polycondensation object as an antioxidant, a weathering (light) stabilizer, 
* and other stabilizers to polyacetal resin. 
[0008] However, even if it uses such an additive, it is difficult to give high stability to polyacetal resin. 
[0009] Furthermore, in order to give the property demanded in mold goods, such as autoparts, for example, 
shock resistance advanced in a large temperature requirement adding thermoplastic polyurethane to polyacetal 
resin is proposed (JP.59-145243A JP,61~19652,A). However, since the adhesion of polyacetal resin and 
polyurethane is not enough, the ductility of the weld section of mold goods falls, or exfoliation arises on a mold- 
goods front face, and the appearance of mold goods is spoiled. 

[0010] The polyoxymethylene constituent which consisted of polyacetal resin, a core shell polymer, an anti- 
oxidant, and a melamine-formaldehyde condensation product [ insoluble in warm water and ] meltable to dimethyl 
sulfoxide is indicated by JP,7-268180,A. However, this resin constituent is also difficult to control generating of 
formaldehyde effectively and notably. Therefore, it is difficult to make the stability (especially thermal stability) o1 
polyacetal resin improve, maintaining shock resistance on high level 
[001 1] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is to provide with mold goods 
the resin constituent which can give high shock resistance and thermal stability (especially melting stability at 
the time of fabrication) to polyacetal resin and its manufacture approach, and a list. 

[0012] Other purposes of this invention can control generation of formaldehyde remarkably by little addition, and 
are to provide with mold goods the polyacetal resin constituent which can improve work environment and its 
manufacture approach, and a list. 

[0013] It is to provide with mold goods the polyacetal resin constituent which can improve the shock resistance 
of a moldability and its manufacture approach, and a list while it controls generation of formaldehyde and can 
control adhesion of a decomposition product etc. in metal mold, and extraction of the decomposition product 
from mold goods and the heat deterioration of mold goods, even if the purpose of further others of this invention 
is under a severe condition. 
[0014] 

[Means for Solving the Problem] Maintaining shock resistance on high level, when the core shell polymer, and a 
urea, its derivative or an amidine derivative was combined as a result of considering wholeheartedly the stability 
of polyacetal resin, and a shock-proof improvement in order that this invention persons might attain the above- 
mentioned purpose, they find out that polyacetal resin can be stabilized in a large temperature requirement and 
came to complete this invention. 

[0015] That is, the polyacetal resin constituent of this invention consists of a core shell polymer which has 
polyacetal resin, and the core of an elasticity polymer and the shell of a hard polymer, and at least one sort of 
inhibitors (inhibitor to generation of formaldehyde) chosen from a urea or its derivative, and an amidine 
derivative. 

[0016] The core shell polymers (for example, core shell polymer by which the emulsion polymerization was 
carried out under existence of a nonionic surfactant) which do not contain the anion of isolation substantially are 
contained in said core shell polymer, and the core shell polymer may contain the high-class saturated fatty acid 
amide (for example, saturated fatty acid screw amide) in it. 

[0017] N-permutation urea, a urea condensation product, mono-ureido, diureide, etc. may be contained in said 
urea derivative, and you may be non-annular ones or annular ureido derivatives, those metal salts, etc. The 
additives contained in resin are the core shell polymer 1 - the 100 weight sections, an inhibitor 0.01 - 10 weight 
sections extent for example, to the polyacetal resin 100 weight section. 

[0018] Furthermore, the mold goods which consisted of said polyacetal resin constituents are also contained in 
this invention. 

[0019] In addition, in this specification, it uses for the semantics containing N-permutation urea, a urea 
condensation product, non-annular one or an annular ureido derivative, the metal salt of annular ureido, etc. with 
a "urea derivative. " Moreover, the compound which has the structure of RC(NH2) =NH (R is substituents, such 
as an alkyl group) is named an "amidine derivative" generically, and it uses for the semantics also containing an 
un-annular amidine and a non-melamine system annular amidine. Moreover, nitrogen content compounds other 
than an "inhibitor" are only called "nitrogen content compound " 
[0020] 

[Embodiment of the Invention] The resin constituent of this invention consists of polyacetal resin, a core shell 
polymer, and at least one sort of formaldehyde inhibitors chosen as a list from a urea or its derivative, and an 
amidine derivative. 

[0021] [Polyacetal resin] polyacetal resin is a high molecular compound which makes an oxy-methylene group (- 
CH20-) a main configuration unit, and the polyacetal copolymers (for example, the Polyplastics make, a trade 
name Duracon", etc.) which contain other comonomer units in addition to polyacetal homopolymers (for 
example, the U.S. Du Pont make, a trade name "Dirline", the Asahi Chemical Co., Ltd. make, a trade name 



'TENAKKU 4010", etc.) and an oxy-methylene group are contained. In a copolymer, with a carbon number of 
about (preferably about two to four carbon number) two to six oxy-alkylene units (for example, an oxyethylene 
radical (-CH2CH20-), an oxypropylene radical, an oxy-tetramethylen radical, etc.) are included per comonomer. 
the content of a comonomer unit — small quantity, for example, the polyacetal resin whole, — receiving — 0.01- 
20-mol % — desirable — 0.03-1 0-mol % (for example, 0.05-5-mol %) — it can choose from the range of about 
0.1-5 mol % still more preferably. 

[0022] Polyacetal copolymers may be the copolymer which consisted of two components, a terpolymer which 
consisted of three components. Polyacetal copolymers may be a block copolymer besides a random copolymer, a 
graft copolymer, etc. Moreover, polyacetal resin may be not only a line but branching structure, and may have 
the structure of cross linkage. Furthermore, the end of polyacetal resin may be stabilized according to 
esterification with carboxylic acids, such as an acetic acid and a propionic acid, or those anhydrides etc. There is 
especially no limit, and if melting shaping is possible also for the polymerization degree of polyacetal, and 
whenever [ branching ], and a degree of cross linking, they are good.. 

[0023] Said polyacetal resin can be manufactured by carrying out the polymerization of cyclic ether, such as 
aldehydes, such as formaldehyde, a paraformaldehyde, and an acetaldehyde, a trioxane, ethyleneoxide, propylene 
oxide, 1, 3-dioxolane, a diethylene-glycol formal, and a 1,4-butanediol formal, or the annular formal. 
[0024] The special feature of this invention raises thermal stability and processing stability, and is in the point 
which controls generating of formaldehyde remarkably while it improves the shock resistance of polyacetal resin 
greatly by adding combining a core shell polymer and an inhibitor. If said inhibitor is used, the stabilization effect 
which exceeds the conventional stabilizer far will be discovered, and the polyacetal resin constituent excellent in 
thermal stability and workability will be obtained. 

[0025] [Core shell polymer] core shell polymers are the core of an elasticity polymer (rubbery polymer, rubber 
elasticity object) or an elasticity polymer phase, and a polymer which equipped the outermost layer with the shel 
of a hard polymer (vitrified polymer), and can be manufactured by the approach of common use using a monomer 
a surfactant, a polymerization initiator, and water. A commercial item can also be used as a core shell polymer. 
Moreover, as a commercial item For example, the trade name "acryloid KM330" by loam - and - Haas and 
"KM 653", "Palaloid KCA-102" and "KCA-301" made from Kureha Chemistry, "Staphyloid PO-0270", "PO- 
0143", and "PO-0135" by Takeda Chemical Industries, Ltd., The "money ace FM" of Kaneka Co Ltd "meta- 
BUREN C-102" by Mitsubishi Rayon Co., Ltd., "E-901", "W-800", "S-2001", etc. can be illustrated. 
[0026] A core shell polymer is usually obtained by the seed emulsion-polymerization method, for example, a 
multistage emulsion-polymerization method which carries out sequential covering with the polymer of the phase 
which follows the polymer generated in the phase to precede and which continued. The intermediate phase 
mentioned later may be formed between the core phase of a core shell polymer, and a shell phase. 
[0027] About manufacture of the core shell polymer by such seed emulsion-polymerization method JP 3- 
14856A JP,5-271361,A, JP,9-95589,A, JP,9-310005,A, etc. can be referred to. 

[0028] As a monomer which the polymerization of a first stage eye is a reaction which forms elasticity or 
rubbery polymer in a multistage emulsion polymerization, and constitutes elasticity or rubbery polymer The 
various polymerization nature monomers of -30 degrees C or less which form a rubber elasticity object, for 
example, glass transition temperature The polymerization nature monomer which forms the rubber elasticity 
object of (-40 degrees C - about -100 degrees C [ for example, ]) can be used, and alkyl acrylate or these 
mixture of carbon numbers 2-8 of conjugated diene and an alkyl group etc. are mentioned. As conjugated diene, 
a butadiene, an isoprene, a chloroprene, etc. are mentioned and especially a butadiene is desirable. As alkyl 
acrylate of the carbon numbers 2-8 of an alkyl group, ethyl acrylate, propylacrylate, butyl acrylate, hexyl 
acrylate, cyclohexyl acrylate, 2-ethylhexyl acrylate, etc. are mentioned, and especially ethyl acrylate and butyl 
acrylate are used preferably, for example. 

[0029] In the polymerization of a first stage eye, copolymerization of the alkyl methacrylate, such as 
vinylcyanides, such as aromatic series vinyl, such as conjugated diene alkyl acrylate, etc. a copolymerizable 
monomer, for example, styrene, vinyltoluene, and alpha methyl styrene, aromatic series vinylidene, acrylonitrile, 
and a methacrylonitrile, cyanidation vinylidene, methyl methacrylate, ethyl methacrylate, and butyl methacrylate, 
etc. may be carried out. 

[0030] the case where it is 20 or less % of the weight of the total amount of monomers even if the case where a 
monomer does not contain conjugated diene, and conjugated diene are included in the polymerization of the first 
stage eye for forming a core — a cross-linking monomer and a graft-ized monomer — **** for small quantity - 
things can attain high shock resistance. 

[0031] As a cross-linking monomer, alkane polyol poly (meta) acrylate, such as aromatic series divinyl monomers 
such as a divinylbenzene, ethylene GURIKORUJI (meta) acrylate, propylene GURIKORUJI (meta) acrylate, 
butylene GURIKORUJI (meta) acrylate, hexane JIORUJI (meta) acrylate, neopentyl GURIKORUJI (meta) acrylate 
oligo ethylene GURIKORUJI (meta) acrylate, TORIMECHI roll pro pansy (meta) acrylate, and TORIMECHI roll pro 
pantry (meta) acrylate, etc. is mentioned, for example. These cross-linking monomers are independent, or two or 



more sorts can use them, mixing. Butylene GURIKORUJI (meta) acrylate. hexane JIORUJI (meta) acrylate, etc. 
. are contained in a desirable cross-linking monomer. As a graft-ized monomer, unsaturated-carboxylic-acid allyl 
ester, such as for example, allyl compound (meta) acrylate, diallyl malete, diallyl fumarate, and diaryl itaconate, 
etc. is mentioned, and allyl compound methacrylate is used preferably. Such a cross-linking monomer and a 
graft-ized monomer are preferably used zero to 5% of the weight as opposed to the total amount of monomers 
which constitutes a core, respectively in about 0.1 - 2% of the weight of the range. 

[0032] The shell of the outermost layer is formed by hard or the vitrified polymer, and 40 degrees C or more (for 
example, about 50-120 degrees C) of glass transition temperature of a vitrified polymer are 60 degrees C or 
more (for example, about 70-120 degrees C) preferably, for example. As a monomer which constitutes a vitrified 
polymer, C1-4 alkyl-methacrylate, such as the hard monomer which forms the polymer of said glass transition 
temperature, for example, methyl methacrylate, ethyl methacrylate, isopropyl methacrylate, isobutyl 
methacrylate, and t-butyl methacrylate. these methacrylate, and a copolymerizable monomer are mentioned. 
Methyl methacrylate is desirable among C1-4 alkyl-methacrylate. As C1-4 alkyl-methacrylate and a 
copolymerizable monomer, vinyl monomers, such as vinylcyanides, such as aromatic series vinyl, such as alkyl 
acrylate, such as ethyl acrylate and butyl acrylate. styrene, vinyltoluene, and alpha methyl styrene, aromatic 
series vinylidene, acrylonitrile. and a methacrylonitrile, and cyanidation vinylidene. are mentioned, for example. 
Ethyl acrylate, styrene, acrylonitrile, etc. are contained in a desirable copolymerizable monomer, these monomers 
— C1-4 alkyl-methacrylate (methyl methacrylate etc.) — it is used as mixture of an independent or C1-4 alkyl- 
methacrylate (methyl methacrylate etc.) and a copolymerizable monomer. 

[0033] In the polyacetal resin constituent of this invention, the property of polyacetal and a core shell polymer 
can be effectively discovered by introducing functional groups, such as a carboxyl group, an acid-anhydride 
radical, an epoxy group, an amide group, and hydroxyl, into the shell of a core shell polymer. Copolymerization of 
the monomer which constitutes said shell, and the polymerization nature monomer which has said functional 
group, and the generated processing of a polymer can perform installation of these functional groups to shell. 
[0034] As a polymerization nature monomer which has a carboxyl group, an acrylic acid, a methacrylic acid, and 
partial saturation dicarboxylic acid are illustrated, for example. As this partial saturation dicarboxylic acid, for 
example, a maleic acid, a fumaric acid, an itaconic acid, a citraconic acid, mesaconic acid, aconitic acid, a 
methylmalonic acid, etc. are mentioned, and an itaconic acid etc. is desirable. 

[0035] Installation of an acid-anhydride radical can carry out dehydration processing of the core shell polymer 
which introduced partial saturation dicarboxylic acid residue into shell by copolymerization by various 
approaches, such as stoving under an inert gas ambient atmosphere, heat-treatment which lets an extruder 
pass, and use of a dehydrating agent and can be performed by changing a part of carboxyl group [ at least ] into 
an acid-anhydride radical. 

[0036] As a polymerization nature monomer which has an epoxy group, glycidyl (meta) acrylate etc. is mentioned 
and glycidyl methacrylate is used in many cases, for example. 
_ [0037] As a polymerization nature monomer which has hydroxyl, hydroxyethyl (meta) acrylate, hydroxypropyl 
(meta) acrylate, etc. are mentioned, and hydroxyethyl methacrylate etc. is used preferably, for example. 
[0038] The amount of the polymerization nature monomer used which has a functional group is about 1 - 10 % of 
the weight still more preferably 0.5 to 15% of the weight preferably 0.1 to 20% of the weight as opposed to the 
whole monomer which constitutes shell. 

[0039] the range in which the rate of a core and shell does not spoil shock resistance — it can choose — a 
core / shell =40 / 60 - 95/5 (% of the weight) — desirable — 50 / 50 - 90/10 (% of the weight) — it is 80/ 
[ 60/40 - ] 20 (% of the weight) extent still more preferably. [ for example, ] 

[0040] In said core shell polymer, the intermediate phase may exist between a core and shell. An intermediate 
phase can form the polymerization nature monomer which forms the rubbery polymer which forms vitrified 
polymers, such as a polymerization nature monomer which has functional groups, such as various polymerization 
nature compounds, for example, glycidyl (meta) acrylate. an acrylic acid (meta), and hydroxyethyl (meta) acrylate, 
and methyl methacrylate, such as a polymerization nature monomer and butyl acrylate, by carrying out a 
polymerization in the suitable phase of a seed multistage emulsion polymerization. 1- of the whole monomer 
which can choose an intermediate phase variously according to the property of a desired core shell polymer, and 
can also choose suitably the rate of the polymerization nature monomer which forms an intermediate phase 
according to a polymerization nature monomer, for example, constitutes a core shell polymer — it is about 5 - 
30 % of the weight preferably 50% of the weight. In addition, when an intermediate phase is a vitrified polymer, it 
can be considered that an intermediate phase is a part of shell, and when an intermediate phase is rubbery 
polymer, it can regard as a part of core. 

[0041] The structures of a core shell polymer of having such an intermediate phase may be the multilayer 
structure to which a layer intervenes between a core and shell, and salami structure which the intermediate 
phase is distributing by the shape of a particle in a core. In the core shell polymer which has salami structure, 
when still extremeer, the intermediate phase to distribute may form the heart in the core of a core. Such a core 



shell polymer of structure may be generated when the aromatic series vinyl monomer represented by styrene is 
used as a configuration monomer of an intermediate phase. If the core shell polymer which has an intermediate 
phase is used, in addition to shock resistance, a bending elastic modulus, heat deflection temperature, and an 
appearance (control of gloss, change of the color tone by refractive-index change) may be improved. 
[0042] the range which the rate of a core shell polymer can improve shock resistance, and does not spoil the 
property of polyacetal resin — it can choose — for example, the polyacetal resin 100 weight section — 
receiving — the 1 - 100 weight section — desirable — 5 - 75 weight section — it is 10 - 60 weight section 
extent still more preferably, and is usually 1 5 - 50 weight section (especially 20 - 40 weight section) extent If 
many [ if there are few additions of a core shell polymer, the shock resistance of a polyacetal resin constituent 
may not be improved so much, and / too ], the rigidity and thermal resistance of a polyacetal resin constituent 
may be spoiled. 

[0043] In a desirable core shell polymer, the anion of isolation is not detected substantially. The core shell 
polymer by which the anion of isolation is not detected substantially means the core shell polymer which is 
extent with which an anion is not detected by the qualitative test of the usual anion. As the measuring method, 
weighing capacity of the 5g (core shell polymer) of the samples is carried out to a flask, 20ml of ion exchange 
water is added, and it agitates with a magnetic stirrer for 3 hours. For example, subsequently Divide into two the 
filtrate filtered through the No.5C filter paper, and 0.5ml of barium chloride water solutions is added to one side 
1%. After performing the approach (qualitative test of sulfate ion) of carrying out comparison observation of the 
generating of muddiness, and same processing, it replaces with a barium chloride water solution 1%, 0.1 -N silver- 
nitrate water solution is added, and existence of an anion can be checked by the approach (qualitative test of 
halogen ion) of carrying out comparison observation of the generating of muddiness. A desirable core shell 
polymer is a core shell polymer in which these anions do not exist at all. 

[0044] In addition, although a core shell polymer can be obtained by carrying out the polymerization of the 
monomer according to a multistage emulsion polymerization under existence of various emulsifiers, such as an 
anionic surface active agent, a cationic surface active agent, and a nonionic surface active agent, it may have a 
bad influence on the stability of polyacetal resin depending on the class of emulsifier. Therefore, it is 
advantageous to use the core shell polymer by which the emulsion polymerization was carried out under 
existence of a nonionic surfactant as an emulsifier. As a nonionic surfactant, you may be any of a low- 
molecular-weight surfactant, an oligomer mold surfactant, and a high molecular surface active agent. In a 
nonionic surface active agent, for example, polyoxyethylene alkyl phenyl ether (polyoxyethylene nonylphenyl 
ether etc.). polyoxyethylene long-chain alkyl ether (polyoxyethylene stearylether — ) the polyoxyethylene lauryl 
ether etc. etc. an ether mold surfactant — Ester mold surfactants, such as polyoxyethylene higher-fatty- 
acid ester (polyoxyethylene monostearate etc.). Block copolymers, such as sorbitan ester mold surface active 
agents, such as polyoxyethylene sorbitan higher-fatty-acid ester (polyoxyethylene sorbitan monolaurate etc.). 
and a polyoxyethylene polyoxypropylene block copolymer, etc. are mentioned, these surfactants — a kind — or 
two or more sorts can be used, combining. In addition, a nonionic surfactant may be used combining an anionic 
surfactant, as long as it is the range which does not spoil the stability of polyacetal resin. 

[0045] The amount of the surfactant used can be suitably chosen in the range which does not spoil the stability 
of an emulsion polymerization etc.. for example, can be chosen from about 0.1 - 10% of the weight of the range 
to the monomer whole quantity. 

[0046] Furthermore, as a polymerization initiator in an emulsion polymerization, although persulfate, such as 
potassium persulfate and ammonium persulfate, may be used, in order to raise the stability of polyacetal resin, it 
is advantageous to use azo system polymerization initiators, such as peroxides [, such as the polymerization 
initiator which can control installation of an anion component to a core shell polymer, for example, a hydrogen 
peroxide, a cumene hydroperoxide, and diisopropylbenzene hydroperoxide, ], azobisisobutyronitril, 2,2'-azobis- 
isobutyrate-dimethyl. 2. and 2*-azobis (2-amino propane) dihydrochloride. In addition, a polymerization initiator 
may be a redox system polymerization initiator which consisted of said polymerization initiators and reducing 
agents. 

[0047] In order to improve the hinge property of polyacetal resin and a core shell polymer, as for a core shell 
polymer, it is desirable that a high-class saturated fatty acid amide, especially a saturated fatty acid screw 
amide are included as lubricant. A saturated fatty acid screw amide can be expressed with the following type 
[0048] R1 a-CONH-R2-NHCO-R1b (the inside of a formula, R1a, and Rib are the same — or it differs, the 
aliphatic series alkyl group of carbon numbers 10-26, a permutation alkyl group, an aryl group, and a permutation 
aryl group are shown, and R2 shows the divalent hydrocarbon group of carbon numbers 1 -12) 
Said R1a and R1b are aliphatic series alkyl groups which constitute saturated fatty acid, and can usually 
illustrate undecanoic acid, a lauric acid, a tridecane acid, a myristic acid, a pentadecane acid, a palmitic acid, 
margaric acid, stearin acid, a nonadecane acid, arachidic acid, behenic acid, a lignoceric acid, a cerotic acid etc 
as saturated fatty acid. C12-22 saturation higher fatty acids, such as stearin acid, are contained in desirable 
saturated fatty acid. R2 is alkylene groups, such as methylene, ethylene, trimethylene, tetramethylen, 



pentamethylene, and a hexamethylene radical, and a methylene group and its ethylene are usually desirable. 
Methylenebis stearin acid AMAIDO and ethylene screw stearin acid AMAIDO are contained in a desirable 
saturated fatty acid screw amide. 

[0O49] the amount of the fatty-acid amide (especially fatty-acid screw amide) used — the core shell polymer 
100 weight section — receiving — 0.3 - 5 weight section — desirable — 1 - 5 weight section — it is 2 - 4 
weight section extent especially. 

[0050] [ — an inhibitor — ] — formaldehyde — an inhibitor — inside — a urea — a derivative — ****** — for 
example — an alkyl group — etc. — a substituent — having permuted — N - a permutation — a urea — [ — for 
example, — N - methyl — the body — N - ethyl — the body — etc. — N-C — one - six — alkyl — the body - 
- alkylene — diurea (for example, CI -6 alkylene diurea, such as methylene diurea etc.) — etc. — ] — a urea — 
a condensation product etc. — mentioning — having . A urea condensation product may be non-annular, or 
may be annular, and the dimers (for example, biuret, BIUREA, etc.) of a urea, the polymer of a urea, the 
condensation product of a urea and an aldehyde compound, etc. are contained in an un-annular condensation 
product. As this condensation product, a condensation product with one to C6 aldehyde, for example, the un- 
annular condensation product of a urea and isobutyraldehyde, the un-annular condensation product of ureas (iso 
butylidene diurea etc.) and formaldehyde, etc. are mentioned. In the un-annular condensation product of said 
urea and formaldehyde, 1 or two or more urea units may condense, and the urea unit of an individual (n+1) may 
condense through n methylene chains (n is one or more integers). Said un-annular condensation product is 
independent, or is combined two or more sorts and can be used as mixture. This mixture is marketed from Mitsui 
Chemicals, Inc. as for example, Holum nitrogen (mixture, such as methylene diurea, dimethylene TORIUREA, and 
trimethylene tetra-urea). Moreover, a urea derivative may be a urea-resin. A urea derivative is independent, or it 
can be used, combining it two or more sorts. 

[0051] Ureido derivatives (for example, mono-ureido and diureide, or those derivatives etc.) are contained in a 
desirable urea derivative. Furthermore, un-annular ureido or annular ureido is contained in a urea derivative. 
[0052] as un-annular mono-ureido — ureido acid [ of C2-6 dicarboxylic acid ] [ — for example carboxylic-acid 
[which has], these derivatives (for example, acid amide of ureido acid), or ureido radicals, such as ureido acid 
(oxaluric acid) of oxalic acid, and ureido acid (MARONURU acid) of a malonic acid, — for example Ureido radical 
content C 1-6 monocarboxylic acid, such as a UREIDOGI acid and an ureido acetic acid, Carbamide radical 
content C2-6 dicarboxylic-acid [, such as ureidosuccinic acid (carbamoylaspartic acid), ]], Or these carbamide 
radical content acid amides (an allophanic-acid anilide, allophanic-acid amide, etc.), carbamide radical content 
ester (allophanic-acid ester etc.), etc. can be illustrated. As un-annular diureide, the diureide [for example, the 
diureide (allantoic acid) of an acetic acid etc.] of C2-6 carboxylic acid etc. can be illustrated. 
[0053] As annular mono-ureido, the annular condensation product of a urea and an acetaldehyde, allantoins (for 
example, clo dust DIN diurea etc.), these derivatives, etc. are mentioned. 

[0054] Mono-ureido or diureide, especially an annular ureido derivative Moreover, a metal salt, For example, an 
alkali-metal salt (periodic-table 1A group metal salts, such as Li, Na, and K), An alkaline-earth-metal salt 
(periodic-table 2A group metal salts, such as Mg,. calcium, Sr. and Ba), A periodic-table 1B group metal salt (salt 
with Cu, Ag, etc.), a periodic-table 2B group metal salt (salt with Zn etc.), Metal salts (metal salt of 1 - 
tetravalent extent), such as a periodic-table 3B group metal salt (salt with aluminum, Ga, In, etc.), a periodic- 
table 4B group metal salt (salt with Sn, Pb, etc.), and a periodic-table 8 group metal salt (salt with Fe, Co, nickel, 
Pd, Pt, etc.), may be formed. 

[0055] Especially, allantoin and its derivative are mentioned to a desirable annular ureido derivative, and a 
compendium "DICTIONARY OF ORGANIC COMPOUNDS Vol.1 and p60 (1965 EYRE & SPOTTISWOODE- 
PUBLISHERS-LTD)" can be referred to about an allantoin derivative to it. The permutation allantoin derivative 
which various kinds of substituents, such as an alkyl group, a cycloalkyl radical, and an aryl group, permuted as 
an allantoin derivative, for example for example, 1 -methyl object, 3-methyl object, 3-ethyl object, and 5-methyl 
object — 1, 3-dimethyl object, 1, 6-dimethyl object, 1, 8-dimethyl object, 3, 8-dimethyl object, Monochrome, 
such as 1, 3, a 6-trimethyl object, 1 and 3, and a 8-trimethyl object, JI, or a tree C1-4 alkylation object, Metal 
salt [alkali-metal salts [, such as an aryl substitution product ], such as 5-phenyl object (periodic-table 1 A group 
metal salt), an alkaline-earth-metal salt (periodic-table 2A group metal salt), a salt with a periodic-table 1B 
group metal, a salt with a periodic-table 2B group metal, a salt with a periodic-table 3B group metal, a salt with c 
periodic-table 4B group metal, a salt with a periodic-table 8 group metal, etc. — ] — The resultant of allantoin 
and an aldehyde compound (for example, [an allantoin formaldehyde adduct or its alcoholic denaturation objects] 
(alkoxy methyl object etc.) etc.), resultant [ of allantoin and nitrogen content compounds (the amino group or 
imino group content compound) ] [— for example Compounds (a salt, molecular compound (complex), etc.) with 
2-pyrrolidone-5-carboxylate, compound [ of allantoin and an imidazole compound ] (salt, molecular compound 
(complex), etc.)], an organic-acid salt, etc. can be used. As an example of the metal salt of allantoin, allantoin 
dihydroxy aluminum, allantoin chloro hydroxy aluminum, etc. can be illustrated, and allantoin sodium-dl 
pyrrolidone carboxylate etc. can be illustrated as a resultant with the amino group or an imino group content 



compound. 

[0O56] JP t 51-36453,A can be referred to about the compound of allantoin and 2-pyrrolidone-5-carboxylate f and 
JP,52-102412,A, JP.52-25771A JP.52-25772.A, JP,52-31072,A, JP,51-19771 ,A, etc. can be referred to about 
the resultant of allantoin and basic amino acid. JP t 57-1 18569.A etc. can be referred to about the compound of 
allantoin and an imidazole compound. Especially the spacial configuration of allantoin and its derivative may not 
be restricted, but may be any of d bodies. I bodies, and dl object These allantoin and its derivative are 
independent, or they can be used, combining them two or more sorts. 

[0057] An amidine including the configuration unit expressed with RC(= NH) NH2 (R shows a hydrogen atom, an 
alkyl group, and an acyl group.) and its derivative are contained in an amidine derivative. The structure of an 
amidine derivative may be non-annular and may be the annular amidine of a non-melamine system. Furthermore, 
the guanidine (guanidine or its derivative) said whose R is an amino group may be contained in an amidine 
derivative, and also about guanidine, the structure may be non-annular or may be annular. An amidine or its 
derivative is contained in an un-annular amidine. Desirable amidines are guanidine and glycocyamine, guano 
phosphorus, creatines, or those derivatives are contained in un-annular guanidine. 

[0058] Desirable guanidine is annular guanidine. although not influenced by especially the size of a ring, five 
membered-rings or 6 membered-ring compounds are [ that annular guanidine should just contain -R1NC(= NH) 
NR2- (R1 and R2 are the same — or it differs and a hydrogen atom, an alkyl group, or an acyl group is shown.) 
as a configuration unit of a ring ] desirable. As an alkyl group expressed with R1 and R2, as C1-4 alkyl group 
especially a methyl group or an ethyl group, and an acyl group, C1-4 acyl group especially a formyl group, an 
acetyl group, or a propionyl radical is desirable, and especially a hydrogen atom is desirable among said formula. 
[0059] To desirable annular guanidine, as a 5 membered-ring nitrogen content compound Glycocyamidine or its 
derivative for example, glycocyamidine, thioglycocyamidine, and a creatinine — Oxalyl guanidine, such as 4- 
methyl glycocyamidine, 4, and 4 -glycocyamidine, or annular guanidine similar to the structure For example, (oxaly 
guanidine, 2, 4-diimino parabanic acid, 2 and 4, 5-TORIIMINO parabanic acid), etc., The compounds (for example, 
imino urazole, imino thio urazole, GUANAJIN, etc.) which permuted at least one oxo-radical (=0) by the imino 
group (= NH) between two oxo-radicals (=0) of urazole can be illustrated. To desirable 6 membered-ring nitroger 
content compound, annular guanidine compounds, such as annular guanidine, such as a non-melamine system 
compound, for example, isocyanuric acid imide, or its derivatives (for example, iso ammelide, iso AMMERIN, or 
these N substitution products etc.), malonyl guanidine, and tart RONIRL) guanidine, or a derivative of those, and 
meso KISARIRU guanidine, etc. can be illustrated. 

[0060] Especially in said guanidine, glycocyamidine or its derivative is desirable. Glycocyamidine (for example, 
creatinine etc.) is mentioned as most desirable annular nitrogen content compound. 

[0061] As an inhibitor, said urea, a urea derivative, or an amidine derivative may be used by independent [ its ], 
and may be used combining two or more sorts. 

[0062] the rate of an inhibitor — for example, the polyacetal resin 100 weight section — receiving — 0.01 - 10 
weight section (for example, 0.01 - 5 weight section) — desirable — 0.02 - 5 weight section — even if it is 0.03 
- 2.5 weight section extent still more preferably and is 0.03 - 1.5 weight section (for example, 0.1-1.5 weight 
section) extent, generation of formaldehyde can be controlled notably. 

[0063] component] besides [— said inhibitor — it — although remarkable stability can be given to polyacetal 
resin even if independent — an antioxidant, a nitrogen content compound (especially basic nitrogen content 
compound), alkali, or an alkaline earth metal (especially metal inorganic-acid salts, such as an organic carboxylic- 
acid metal salt, a metallic oxide, and a metal carbonate) — a kind — or two or more sorts may be used, 
combining. 

[0064] For example, phenol systems (hindered phenols etc.), an amine system, the Lynn system, a sulfur system, 
a hydroquinone system, a quinoline system antioxidant, etc. are contained in an antioxidant. 
[0065] In a phenolic antioxidant, hindered phenols (4-methyl-6-t-butylphenol), for example, 2,2 -methylene bis, 
4,4-methylenebis (2, 6~G t-butylphenol), 4, and 4'-butylidenebis (3-methyl-6-t-butylphenol), 2,6-di-t-butyl-p- 
cresol, 1 and 3, 5-trimethyl -2, 4, 6-tris (3, 5-G t-butyi-4-hydroxybenzyl) benzene, A 1 ,6-hexanediol-screw [3- 
(3, 5-G t-butyl-4-hydroxyphenyl) propionate], Pentaerythritol tetrakis [3-(3. 5-G t-butyl-4-hydroxyphenyl) 
propionate], A triethylene glycol-screw [3-(3-t-buty|-5-methyl-4~hydroxyphenyl) propionate], n-octadecyl-3-(4 
and 5-G t-butylphenol) propionate, n-octadecyl-3-(4'-hydroxy - 3' and 5-G t-butylphenol) propionate, Stearyl- 
2-(3, 5-G t-butyl-4-hydroxy phenol) propionate, Distearyl -3, 5-G t~buty|-4-hydroxybenzyl phosphonate, 2-t~ 
butyl-6-(3-t-buty|-5-methy|-2-hydroxybenzyl)-4-methylphenyl acrylate, N and N'-hexa methylenebis (3 5 - G 
t-butyl-4-hydroxy-hydronalium SHIMMU amide), 3, 9-screw {2-[3-(3-t-butyl-4-hydroxy-5-methylphenyl) 
propionyloxy]-! and 1 -dimethyl ethyl}-tetraoxaspiro [ 2, 4, 8, and 10-] [5, 5] undecane, 4,4-thiobis (3-methyl-6- 
t-butylphenol), 1 and 1, 3-tris (2-methyl-4~hydroxy-5-t-butylphenol) butane, etc. are contained. 
[0066] a phenyl-1-naphthylamine, phenyl-2-naphthylamine, N, and N'-diphenyl -1, 4-phenylenediamine, N- 
phenyl-N J -cyclohexyl -1, 4-phenylenediamine;4, and 4'-JI (alpha and alpha-dimethylbenzyl) diphenylamine etc. is 
contained in an amine system anti-oxidant. 



[0067] In the Lynn system anti-oxidant. for example, trHsodecyl phosphite, triphenyl phosphite, Tris nonylphenyl 
phosphite, diphenyl isodecy! phosphite. Phenyl dHsodecyl phosphite, 2,2-methylene bis(4,6-di-t-butylphenyl) 
octyl phosphite, 4 and 4-butylidenebis (3-methyl-6-t-buthylphenyl) JITORIDE sill phosphite, Tris (2, 4-G t- 
buthylphenyl) phosphite, tris (2-t-buty|-4-methylphenyl) phosphite, Tris (2, 4~G t-amyl phenyl) phosphite, tris 
(2~t-buthylphenyl) phosphite, Bis(2~t-buthylphenyl) phenyl phosphite, tris [2-(1 and 1 -dimethyl propyl)-phenyl] 
phosphite, Tris [2 and 4~(1 and 1 -dimethyl propyl)-phenyl] phosphite, Phosphite, such as tris (2-cyclohexyl 
phenyl) phosphite and tris (2-t-butyl~4-phenyl phenyl) phosphite; A triethyl phosphine, A TORIPURO pill 
phosphine, tributyl phosphine, tri-cyclohexyl phosphine, A diphenyl vinyl phosphine, allyl compound 
diphenylphosphine, triphenyl phosphine, A methylphenyl-p-anisyl phosphine, p-anisyl diphenylphosphine, p-tolyl 
diphenylphosphine, a G p-anisyl phenyl phosphine, A G p-tolyl phenyl phosphine, a tree m-aminophenyl 
phosphine, A tree 2, 4-dimethylphenyl phosphine, trees 2 and 4, 6-trimethyl phenyl phosphine, Phosphine 
compounds, such as tree o-tolyl phosphine, tree m~tolyl phosphine, tree p-tolyl phosphine, tree o-anisyl 
phosphine, tree p-anisyl phosphine, 1, and 4-bis(diphenyl phosphino) butane, etc. are contained. 
[0068] 2,5-di-t-butylhydroquinone etc. is contained in a hydroquinone system anti-oxidant, and it is for example, 
6-ethoxy in a quinoline system anti-oxidant. - 2, 2, 4-trimethyl -A 1 and 2-dihydroquinoline etc. is contained and 
dilauryl thiodipropionate, distearyl thiodipropionate, etc. are contained in a sulfur system anti-oxidant. 
[0069] these antioxidants — a kind — or two or more sorts can be used together. 

[0070] A phenolic antioxidant (especially hindered phenols) etc. is contained in a desirable antioxidant, the inside 
of hindered phenols — especially — polyohPori — [(branching C3-6 alkyl group and hydroxy group permutation 
phenyl) propionate] — for example C2-10 alkylene diohscrews, such as a 1,6-hexanediol-screw [3-(3, 5-G t- 
butyl-4-hydroxyphenyl) propionate] [3-(3 5-G branching C3-6 alky|-4-hydroxyphenyl) propionate]; for example 
Triethylene glycohscrew [3- JI or TORIOKISHI C2-4 alkylene diol-screws [3-(3 5-G branching C3-6 alkyl-4- 
hydroxyphenyl) propionate], such as propionate]; (3-t-buty|-5-methyl-4-hydroxyphenyl) For example C3-8 
alkane triol-screws, such as glycerol tris [3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate] [3-(3 5-G branching 
C3-6 alkyl-4-hydroxyphenyl) propionate]; for example Pentaerythritol tetrakis [3- (3, 5~G t-buty|-4- 
hydroxyphenyl) C4-8 alkane tetra-all tetrakis [3-(3 5-G branching C3-6 alkyl-4-hydroxyphenyl) propionate], 
such as propionate], etc. is desirable. 

[0071] These antioxidants are independent or can be used two or more sorts, the content of an antioxidant — 
for example, the polyacetal resin 100 weight section — receiving — 0.01 - 5 weight section — desirable — the 
0.05 - 2.5 weight section — it can choose from the range of 0.1 - 1 weight section extent especially. 
[0072] A low molecular weight compound and a high molecular compound (nitrogen content resin) are contained 
in a basic nitrogen content compound. As a nitrogen content low molecular weight compound, for example Fatty 
amines, such as monoethanolamine and diethanolamine, aromatic amine (aromatic series secondary amine or 
tertiary amine, such as ortho toluidine, para toluidine, and p-phenylene diamine), An amide compound (multiple- 
valued carboxylic amide, such as a chestnut amide and isophthalic acid diamide, p-amino benzamide, etc.), A 
hydrazine or its derivative (hydrazides, such as a hydrazine, a hydrazone, and multiple-valued carboxylic-acid 
hydrazide etc.), poly amino triazine (guanamines, such as guanamine, acetoguanamine, and benzoguanamine, or 
.those derivatives ) A melamine or its derivative, a uracil or its derivative, cytosines (a uracil, uridine, etc.), or 
the derivatives (a cytosine, cytidine, etc.) of those can be illustrated 

[0073] the amino resin (condensation resin, such as guanamine resin, melamine resin, and guanidine resin, — ) 
generated by the reaction with formaldehyde as nitrogen content resin, for example Copolycondensation resin, 
such as phenol-melamine resin, benzoguanamine-melamine resin, and aromatic series polyamine-melamine resin 
etc.. Aromatic amine-formaldehyde resins (aniline resin etc.), polyamide resin for example, independent or 
copolymerization polyamides, such as nylon 3, nylon 6, Nylon 66, Nylon 11, Nylon 12, nylon MXD6, Nylon 46, 
Nylon 610, nylon 6-11, Nylon 612, and nylon 6 -66-610, — Polyester amide, such as a permutation polyamide 
which has a methylol radical and an alkoxy methyl group, polyamidoimide, polyacrylamide, the poly amino 
thioether, polyurethane, etc. can be illustrated. 

[0074] Poly amino triazine (a melamine or its derivative) and nitrogen content resin (amino resin, such as 
melamine resin, polyamide resin, etc.) are contained in a desirable nitrogen content compound. Especially a 
melamine, amino resin (melamine resin etc.), and polyamide resin are desirable, and bridge formation amino resin 
is desirable also in amino resin, furthermore, melamine resin (melamine-formaldehyde resin) — especially bridge 
formation melamine resin is desirable. 

[0075] these nitrogen content compounds — independent — or two or more sorts — it can be used — the 
amount of the nitrogen content compound used — for example, the polyacetal resin 100 weight section — 
receiving — 0.01 - 5 weight section — it can choose from the range of 0.05 - 2.5 weight section (especially 0.1 
- 1 weight section) extent preferably. 

[0076] as alkali or an alkaline earth metal compound — salt (carboxylic-acid metal salt); hydroxide; with a 
carboxylic acid, alkali metal (sodium, potassium, etc.), or alkaline earth metals (magnesium, calcium, or barium) — 
metallic-oxides [, such as CaO and MgO, ]; — inorganic-acid salt; alkoxides, such as metal carbonates, such as 



CaC03 and MgC03, a silicate, a borate, and phosphate, etc. can be illustrated (the methoxide of said metal, 
ethoxide, etc.). 

[0077] As a carboxylic acid which constitutes said carboxylate. with a carbon number of about one to 36 
saturation or partial saturation aliphatic carboxylic acid can be used. Moreover, these aliphatic carboxylic acid 
may have hydroxy!. As said saturation aliphatic carboxylic acid, an acetic acid, a propionic acid, butanoic acid, a 
capric acid, A lauric acid, a myristic acid, a palmitic acid, stearin acid, arachidic acid, saturation C1-36 
monocarboxylic acid, such as behenic acid, a lignoceric acid, a cerotic acid, a montanoic acid, a melissic acid, and 
a cello blastin acid, and multiple-valued carboxylic-acid [— for example Saturation C2-36 dicarboxylic acid, such 
as oxalic acid, a malonic acid, a succinic acid, and an adipic acid, Saturation C6-36 tricarboxylic-acid [, such as 
tricarballylic acid and butane tricarboxylic acid, ]] or these oxy acid (for example, a lactic acid, hydroxybutyric 
acid, a hydroxy lauric acid, a hydroxy palmitic acid, hydroxy stearin acid, a citric acid, etc.) can be illustrated. As 
partial saturation aliphatic carboxylic acid, partial saturation C3-36 carboxylic acids or these oxy acid (for 
example, a PUROPI all acid, a steer roll acid, etc.), such as undecylenic acid, oleic acid, an elaidic acid, a cetoleic 
acid, an erucic acid, brassidic add, a sorbic acid, linolic acid, a linolenic acid, and an arachidonic acid, etc. can be 
illustrated. 

[0078] that said alkali or an alkaline-earth-metal compound is independent or two sorts or more — combining — 
it can be used the rate — for example, the polyacetal resin 100 weight section — receiving — 0.001 - 10 
weight section — it can choose from the range of 0.001 - 5 weight section (especially 0.001 - 2 weight section) 
extent preferably. 

[0079] Said antioxidant, a nitrogen content compound and alkali, or an alkaline-earth-metal compound may be 
combined and used, respectively. 

[0080] A weathering (light) stabilizer may be added in the resin constituent of this invention. In a weathering 
(light) stabilizer, benzotriazol system compound [2-(2 -hydroxy-5'-methylphenyl) benzotriazol, Hydroxyl content 
benzotriazols (for example), such as 2-(2'-hydroxy - 3' and 5-G t-buthylphenyl) benzotriazol and 2-[2-hydroxy- 
3 and 5-bis(alpha and alpha-dimethylbenzyl) phenyl] benzotriazol ], such as benzotriazols which have a hydroxyl 
permutation aryl group, A benzophenone system compound [hydroxyl content benzophenones, such as 2 and 4- 
dihydroxy benzophenone,], An aromatic series benzoate system compound [alkylphenyl SARISHI rates, such as a 
p-t-buthylphenyl SARISHI rate,], A cyanoacrylate system compound [cyano group content diphenyl acrylate, 
such as 2-ethylhexyl-2-cyano-3 and 3-diphenyl acrylate,], An oxalic acid anilide system compound [oxalic acid 
diamides, such as N-(2-ethyl phenyl)-N'-(2-ethoxy-5-t-buthylphenyl) oxalic acid diamide,], The piperidine 
derivative which has a hindered amine system compound [steric hindrance nature machine (4-acetoxy - 2, 2, 6, 
and 6-tetramethylpiperidine, bis(2, 2, 6, and 6-tetramethyl-4-piperidyl) sebacate, etc.), Piperidine derivative 
polycondensation object [ of the amount of giant molecules ] (succinate dimethy|-1-(2-hydroxyethyl)-4-hydroxy 

- 2, 2, 6, and 6-tetramethylpiperidine polycondensation object etc.)] etc. can be illustrated, these weathering 
(light) stabilizers — one sort — or two or more sorts can be used. 

- [0081] the addition of a weathering (light) stabilizer — for example, the polyacetal resin 100 weight section — 
receiving — 0.01 - 5 weight section (for example, 0.01 - 3 weight section) — desirable — 0.01 - 2 weight 
section — it is 0.1 - 2 weight section (for example, 0.1 - 1.5 weight section) extent still more preferably. 
[0082] Moreover, it is also possible to mix a coloring agent further to the polyacetal resin constituent of this 
invention. Various colors or a pigment can be used as a coloring agent. The solvent color of a color is desirable 
and azo dye, anthraquinone dye, phthalocyanine dye, or naphthoquinon dye is mentioned. About a pigment, both 
an inorganic pigment and an organic pigment can be used. As an inorganic pigment, a titanium system pigment, a 
zinc system pigment, carbon black (furnace black, channel black, acetylene black, KETCHIEN black, etc.), an iron 
system pigment, a molybdenum system pigment, a cadmium system pigment a lead system pigment, a cobalt 
system pigment, an aluminum system pigment, etc. can be illustrated, and azo pigment, the Anthraquinone 
system pigment, phthalocyanine pigment, the Quinacridone system pigment, a perylene system pigment, a peri 
non system pigment, isoindole pigment, a dioxazine system pigment, or the Indanthrene system pigment can be 
illustrated as an organic pigment The above coloring agents may be used independently and may be used 
combining two or more coloring agents. If the high coloring agent of optical shielding effects, such as carbon 
black or a titanium white (titanium oxide), is used, weatherability (light) nature can be improved. 
[0083] the content of a coloring agent — for example, the polyacetal resin 100 weight section — receiving — 0 

- 5 weight section (for example, 0.01 - 5 weight section) — desirable — 0.1 - 4 weight section — it is 0.3 - 3 
weight section extent still more preferably. 

[0084] To the resin constituent of this invention, resin (independent or the copolymer of C 1-10 alkyl (meta) 
acrylate, such as polymethylmethacrylate), for example, acrylic resin, polycarbonate resin, etc. may be added if 
needed. Moreover, a poor appearance, such as a crack, can be controlled by adding surface treatment agents, 
such as univalent or fatty acid ester of polyhydric alcohol, and ether of polyhydric alcohol. 
[0085] the polyacetal resin constituent of this invention — the need — responding — various additives, for 
example, a release agent, a nucleating additive, an antistatic agent, a flame retarder, a surface active agent, an 



antimicrobial agent an antifungal agent, various polymers, a bulking agent, etc. — one sort — or two or more 
♦ sorts may be combined and you may add. 
[0O86] The polyacetal resin constituents of this invention may be powder-like mixture and melting mixture, and 
can be prepared by mixing with polyacetal resin, and a core shell polymer and an inhibitor by the approach of 
common use of other additives as occasion demands. For example, after mixing ** each component, kneading 
with the extruder of one shaft or two shafts, extruding and preparing a pellet, The pellet (masterbatch) with 
which presentations once differ is prepared, the approach of fabricating, and ** — Specified quantity mixing 
(dilution) of the pellet is carried out, shaping is presented, after making an inhibitor adhere to the pellet of the 
approach of obtaining the mold goods of a predetermined presentation, and ** polyacetal resin, by spraying etc., 
it fabricates and the approach of obtaining the mold goods of a predetermined presentation etc. can be adopted. 
Moreover, in preparation of the constituent used for mold goods, if the particulate matter (for example, 
* particulate matter which ground a part or all of polyacetal resin) of the polyacetal resin which is a base, and 
other components (urea derivative etc.) are mixed and melting kneading is carried out, it is advantageous to 
raising distribution of an additive. 

[0O87] Especially in a molding processing (especially melting molding processing) process, the polyacetal resin 
constituent of this invention can control notably generation of the formaldehyde by oxidization or a pyrolysis of 
polyacetal resin etc., can improve work environment, and can obtain mold goods with high shock resistance, weld 
reinforcement, and weld ductility. Moreover, adhesion (mold deposit) of a decomposition product etc. in metal 
mold and extraction of the decomposition product from mold goods are controlled notably, and many problems at 
the time of fabrication can be solved. Therefore, the resin constituents of this invention are approaches, such as 
the shaping approach of common use, for example, injection molding, extrusion molding, compression molding, 
blow molding, a vacuum forming, foaming, rotational casting, and gas injection molding, and although various mold 
goods are fabricated, they are useful. 

[0088] The mold goods of this invention which consisted of said polyacetal resin constituents contain said 
inhibitor, and there are very few formaldehyde yields. That is, the mold goods which consisted of said polyacetal 
resin of the former containing stabilizers, such as an antioxidant, generate comparatively a lot of formaldehyde, 
and pollute the others and the living environment which are corrosion, discoloration, etc., and work environment. 
For example, in dry type (constant temperature under a desiccation ambient atmosphere), the formaldehyde yielc 
from the polyacetal resin mold goods generally marketed is about [ 2-5micro / per two ] g the surface area of 
1cm, and is about [ 3-6micro / per two ] g the surface area of 1cm in wet (constant temperature under a humid 
ambient atmosphere). Moreover, even if it controls a process condition, it is difficult to obtain the mold goods 
below surface area 2.5microper two g in wet (constant temperature under a humid ambient atmosphere) in dry 
type (constant temperature under a desiccation ambient atmosphere) below surface area I.Smicroper two g. [ of 
1 cm ] [ of 1 cm ] 

[0089] on the other hand, the polyacetal resin mold goods of this invention — dry type — setting — a 
formaldehyde yield — below surface area I.Smicroper two g (about [ 0-1 micro ] g) of mold goods — desirable — 
0-1.3microg — it is about [ 0-1.2micro ] g still more preferably, and is usually about [ 0.01-1 .2micro ] g. [ of 
_ 1cm ] moreover, wet — setting — a formaldehyde yield — below surface area 2.5microper two g (about [ 0- 
2micro ] g) of mold goods — desirable — 0-1.7microg — it is about [ 0-1.5micro ] g still more preferably, and is 
usually about [ 0.01-1 .5micro ] g. [ of 1cm ] 

[0090] The polyacetal resin mold goods of this invention usually have said formaldehyde yield in dry type and we1 
both sides in either dry type and wet that what is necessary is just to have said formaldehyde yield. 
[0091] In addition, the formaldehyde yield in dry type can be measured as follows. 

[0092] After cutting polyacetal resin mold goods as occasion demands and measuring surface area, the suitable 
amount (for example, extent set to 2 the surface area of 10-50cm) of the mold goods is put into a well-closed 
container (capacity of 20ml), and it is left at the temperature of 80 degrees C for 24 hours, then, the inside of 
this well-closed container — water — 5ml — pouring in — the amount of formalin of this water solution — JIS 
K — a quantum is carried out according to 0102 and 29 (term of formaldehyde), and the formaldehyde yield per 
surface area of mold goods (mug/cm2) is calculated. 
[0093] Moreover, a wet formaldehyde yield can be measured as follows. 

[0094] After cutting polyacetal resin mold goods as occasion demands and measuring surface area, the suitable 
amount (for example, extent set to 2 the surface area of 10-1 00cm) of the mold goods is hung and sealed on the 
lid of the well-closed container (capacity 1 L) containing 50ml of distilled water, and it is left at the temperature 
of 60 degrees C in a thermostat for 3 hours, then, a room temperature — 1 hour — leaving it — the amount of 
formalin of the water solution in a well-closed container — JIS K — a quantum is carried out according to 0102 
and 29 (term of formaldehyde), and the formaldehyde yield per surface area of mold goods (mug/cm2) is 
calculated. 

[0095] A numerical convention of said formaldehyde yield in this invention as long as polyacetal resin, a core 
shell polymer, and an inhibitor are included — the additive (the usual stabilizer — ) of common use In the mold 



goods of an inorganic bulking agent and the constituent containing other polymers mold goods [ not only / of the 
polyacetal resin constituent containing a release agent etc. / not only ] It is applicable also about the mold 
goods (for example, a multi-color molding article, covering mold goods, etc.) with which most front faces (for 
example, 50 - 100%) of the mold goods consisted of polyacetal resin. 

[0096] The mold goods of this invention are suitably used for any applications (for example, the knob as bicycle 
components, a lever, etc.) from which formaldehyde serves as evil as the components and a member of the 
mechanism elements (active parts, passive component, etc.) of the application asked for shock resistance, for 
example, the automobile field, and the electrical and electric equipment and the electronic field, building materials 
and the piping field, daily necessaries (life) and the cosmetics field, and a medical field (medicine and the therapy 
field) while it is usable. 

[0097] More specifically as a mechanism element of the automobile field, the mounted electrical and electric 
equipment 'and electronic parts, such as electric system components, such as interior parts, such as an inner 
handle, a FEERU trunk opener, a seat belt buckle, an assistant lap, various switches, a knob, a lever, and a clip, 
meter, and a connector, audio equipment, and a car navigation device, the components in contact with the metal 
represented by the carrier plate of a window regulator, door-lock actuator components, mirror components, 
windshield-wiper-motor system components, the components of a fuel system, etc. can be illustrated. 
[0098] the electrical and electric equipment - an electron — a field — a mechanism element — ****** — 
polyacetal resin mold goods — constituting — having — and — a metal — a contact — a large number — 
existing a device — components — or — a member — [ — for example, — a cassette tape recorder — etc. 

audio equipment — VTR (video tape recorder) — eight — mm — video — a video camera — etc. — video 
equipment — or — a copy machine — facsimile — a word processor — a computer — etc. — OA (office 
automation) a device — further — a motor — a spring — etc. — driving force — operating — a toy — 
telephone — a computer — etc. etc. — being attached — a keyboard — etc. etc. — ] — etc. etc. — it can 
illustrate . Specifically, a chassis (base), gear, a lever, a cam, a pulley, a bearing, etc. are mentioned, furthermore, 
the light and the magnetic media components (for example, a metal thin film mold magnetic tape cassette, a 
magnetic disk cartridge, an optical magnetic disk cartridge, etc.) with which at least the part consisted of 
polyacetal resin mold goods — it can apply to the metal tape cassette for music, a digital audio tape cassette, 
8mm video tape cassette, a floppy disk cartridge, a mini disc cartridge, etc. in more detail. As an example of light 
and magnetic media components, tape cassette components (the body of a tape cassette, a reel, a hub, a guide, 
a roller, a stopper, lid, etc.), disk cartridge components (the body (case) of a disk cartridge, a shutter, clamping 
plate, etc.), etc. are mentioned. 

[0099] Furthermore, the polyacetal resin mold goods of this invention are used suitable for extensive life relation 
components, makeup relation components, and medical relation components, such as an electrode holder of 
building materials and pipe fittings, such as lighting fitting, fittings, piping, a cock, a faucet, and toilet peripheral- 
device components, stationery, a lip cream and a lip stick container, a scrubber, a water purifier, a spray nozzle, 
a spray container, an aerosol can, a common container, and a hypodermic needle 
[0100] 

[Effect of the Invention] Since the polyacetal resin constituent of this invention contains the core shell polymer 
and the inhibitor, it can improve sharply the shock resistance of polyacetal resin, and thermal stability (especially 
melting stability at the time of fabrication). Moreover, shock resistance is sharply improvable, while being able to 
control the yield of formaldehyde to a low extremely and being able to improve work environment greatly by little 
addition of an inhibitor. Furthermore, even if it is under a severe condition, generation of formaldehyde can be 
controlled, extraction of adhesion (mold deposit) of a decomposition product in metal mold and the 
decomposition product of mold goods and the heat deterioration of mold goods can be controlled, and the quality 
and the moldability of mold goods can be improved. 
[0101] 

[Example] This invention is not limited by these examples although this invention is explained more below at a 
detail based on an example. 

[0102] In addition, in the example and the example of a comparison, about dry type and wet the yield and 
weatherability (light) nature of formaldehyde from mold goods, it is the following, and made and evaluated. 
[0103] After putting the resin sample of ten [formaldehyde yield from mold goods in dry type] test pieces 
(2mmx2mmx50mm) (the total surface area of about 40cm 2) into the well-closed container (capacity of 20ml) 
and heating within a thermostat at the temperature of 80 degrees C for 24 hours, air cooling was carried out to 
the room temperature, and 5ml of distilled water was poured in in the syringe, the amount of formaldehyde of thi 
water solution — JIS K — the quantum was carried out according to 0102 and 29 (term of formaldehyde), and 
the formaldehyde gas yield per surface area (mug/cm2) was computed. 

[0104] After hanging and sealing the test piece (100mmx40mmx 2mm; the total surface area of 85.6cm 2) which 
excised and obtained four sides from [formaldehyde yield from wet mold goods] plate-like mold goods 
(120mmx120mmx2mm) on the lid of the bottle made from polyethylene containing 50ml of distilled water 



(capacity 1L) and leaving it at the temperature of 60 degrees C in a thermostat for 3 hours, it puts at a room 
temperature for 1 hour. According to JISK 0102 and 29 (term of formaldehyde), the quantum of the amount of 
formalin of the water solution in the bottle made from polyethylene was carried out and the formaldehyde yield 
per surface area (mug/cm2) was computed. 

[0105] The polyacetal resin used in the example and the example of a comparison, a core shell polymer, a urea 

derivative, an antioxidant, and the nitrogen content compound are as follows. 

[0106] 1. Polyacetal Resin (a) : Polyacetal Resin Copolymer (Polyplastics Make, "Duracon") 

2. Core Shell Polymer (B-1) : "Staphyloid PO-0135" [Takeda Chemical Industries, Ltd. Make] 

(b-2): ''Staphyloid PO-0270" [the Takeda Chemical Industries, Ltd. make] 

(b-3): "Palaloid KCA-102" [the product made from Kureha Chemistry] 

(b-4): "Meta-BUREN S-2001" [the Mitsubishi Rayon Co., Ltd. make] 

(b-5): Core shell polymer A (b-6) : they are 1200g of deionized water, 1.68g of 25% aqueous ammonia, and 
Surfactant A to a polymerization container with a core shell polymer B [preparation of core shell polymer A (b~5) 
and core shell polymer B (b-6)] reflux condenser (capacity of 5L). 7g and .methacrylamide 0.1 4g were taught, and 
the temperature up was carried out to 70 degrees C, agitating under a nitrogen air current. After adding 27.86g 
of seed monomer mixture which consists of the following presentation and making it distribute for 10 minutes, 
21 g of 10-% of the weight water solutions of 2 and 2-azobis (2-amino propane) dihydrochloride (the Wako Pure. 
Chem make, V-50) was added, and the seed particle was made to generate by carrying out a polymerization. 
[0107] In addition, after it compounded said surfactant A by carrying out a polymerization to the example 13 of 
JP,53-10682,A using 155g [ of methacrylic acids ], and methyl methacrylate 360g, n-dodecyl 

MECHIKAPUTAN1 09g, azobisisobutyronitril 4.4g, and isopropanol 314g according to the approach of a publication 
and aqueous ammonia adjusted it to pH7.5, pure water adjusted it to 10 % of the weight of solid content 
contents, the obtained surface active agent A — an end — n-dodecyl MECHIKAPUTO radical — having — the 
rate of the methyl methacrylate unit a and the methacrylic-acid unit b — a:b=7:3 and a+b= — it is about 13 6 
[0108] 

[A presentation of a seed monomer] 

Ethyl acrylate 27.664g Allyl compound methacrylate 0.14 g 1, 4-butylene-glycol diacrylate 0.056g. 
[0109] Subsequently, methacrylamide 7g was added, feed of the mixed liquor of 21g of 10-% of the weight water 
solutions of monomer emulsified liquid (emulsified liquid which carried out addition mixing of 2.80g of aqueous 
ammonia at core section monomer mixture of the following presentation A 21 Og [ of surfactants, 900g / of 
deionized water /, and 25%), 2, and 2-azobis (2-amino propane) dihydrochloride (the Wako Pure Chem make, V- 
50), and 0.63g of 1% aqueous ammonia was continuously carried out over 180 minutes and the seed 
polymerization be performed 
[0110] 

[A presentation of the monomer of the core section] 

2-ethylhexyl acrylate 1040.2 g Butadiene 450.0 g 1, 4-butylene-glycol diacrylate 2.8g Allyl compound 
methacrylate 7.0g. 

[01 1 1] After carrying out the temperature up to the temperature of 80 degrees C and riping for 1 hour, it cooled 
and could be 70 degrees C. 

[01 12] Subsequently, 9g of 10-% of the weight water solutions of 2 and 2-azobis (2-amino propane) 
dihydrochloride (the Wako Pure Chem make, V-50) and 0.27g of 1% aqueous ammonia are added. For 60 minutes, 
feed of 12g of 10-% of the weight water solutions of monomer emulsified liquid [ of the shell section of the 
following presentation ], 2, and 2'-azobis (2-amino propane) dihydrochloride (the Wako Pure Chem make, V-50) 
and the 0.36g of the 1% aqueous ammonia was carried out continuously, and it carried out the seed 
polymerization. 
[0113] 

[A presentation of the monomer emulsified liquid of the shell section] 

Methyl methacrylate 438.8g Ethyl acrylate 60.0g Surfactant A 30.0g Deionized water 500.0g 25% aqueous 
ammonia 0.72g 1, 4-butylene-glycol diacrylate 1.2g Methacrylamide 3.0g. 

[01 14] After carrying out the temperature up of the reaction temperature to 80 degrees C and riping for 1 hour, 

it cooled, and filtered at the stainless steel wire gauze of 300 meshes, and core shell polymeric latex was 

obtained. After freezing this latex at -15 degrees C and filtering with a glass filter, ventilation desiccation was 

carried out at 60 degrees C one whole day and night, and the core shell polymer A was obtained. 

[01 15] This core shell polymer A After mixing the solution which dissolved 2000g and ethylene screw stearin acic 

AMAIDO [LION Akzo make and "Armowax"] 60g in dimethylformamide 100ml using a Henschel mixer, reduced 

pressure removal of the solvent was carried out, and the core shell polymer B was obtained. 

[0116] 3. Urea Derivative (C-1) : Allantoin [Kawaken Fine Chemicals Co., Ltd. Make] 

(c-2): Allantoin dihydroxy aluminum [the Kawaken Fine Chemicals Co., Ltd. make and "ALDA"] 

(c-3): Two mol powder of Holum nitrogen [the Mitsui Chemicals, Inc. make] 



(c-4): Three mol powder of Holum nitrogen [the Mitsui Chemicals, Inc. make] 

4. Anti-oxidant (D-1) : Triethylene Glycol Screw [3-(3-T-Butyl-5-Methy|-4~Hydroxyphenyl) Propionate] 
(d-2): Pentaerythritol Tetrakis [3-(3, 5~G t-buty|-4-hydroxyphenyl) propionate] 

5. nitrogen content compound (e-1): — melamine (e-2): — melamine-formaldehyde resin (e~3): — the 
melamine-formaldehyde resin of a water-soluble first stage condensation product was made to generate, without 
making it react at pH8 and the temperature of 70 degrees C among a water solution using 1.2 mols of 
formaldehyde to one mol of nylon 6 [preparation of melamine-formaldehyde resin (e-2)] melamines, and making 
the system of reaction become cloudy Subsequently, the system of reaction was adjusted to pH6.5, agitating 

ch urning was continued, melamine-formaldehyde resin was deposited, and the particulate matter of crude 
melamine-formaldehyde resin was obtained by desiccation. After washing this particulate matter for 30 minutes 
and filtering it with 60-degree C warm water, the acetone washed residue and the purification melamine- 
formaldehyde resin of white powder was obtained by drying. 

[0117] After mixing the urea derivative, antioxidant, and nitrogen content compound as a core shell polymer and 
an inhibitor at a rate shown in Table 1 in examples 1 — 1 2 and the example 1 of a comparison - the 5 polyacetal- 
resin 100 weight section, melting mixing was carried out with the twin screw extruder, and the constituent of a 
pellet type was prepared in them. It is ASTM, while fabricating a test piece and measuring the formaldehyde yield 
from this test piece with an injection molding machine using this pellet. Izod impactive strength was measured 
according to D256. 

[01 18] In addition, it evaluated like the above about the example which does not add the urea derivative of an 
inhibitor for the comparison. A result is shown in Table 1 and 2 
[0119] 
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[0120] 
[Table 2] 
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[0121] Generating of formaldehyde can be remarkably controlled, the resin constituent of an example maintaining 
shock resistance on high level with the combination of a core shell polymer and an inhibitor compared with the 
example of a comparison so that more clearly than a table. 
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[0 0 13] *5i5^<DS6^ffi<oBWtt,-jBBa:*frT 
t*ot'b*JI/A7^ft F©4fii^#|iaL/T, 

[0 0 14] 

[»H«:*fttSfc»<0¥g].*»^t^«, ±fE<7)@ 
B«M*<0tt#K:TP. lr>T»tStftN L • 3 7 -> x )V 

^^j^-t. mmx^<Dmmw$>^^\t7^z^>mm 
-or). #»j 7-fe^-;u«fli«:/2:^«affi»5HT^5e-fb-c , # 

dctttt, #»J7-fc*-JHIHB£:, %kn#W-<D=i7£ 
SS* l j7-C0yi^<i:^ft§a7yxMijY- 

[0 0 16] SftlB=iT">x;U#'J*7-t3«, *S^){cjS 
@icDT-^>^r^-^7^^nTf>3i;i/^ ij7- imx\i. 
j - * >tt»ffigttfflofiF«ET-ea<b«-& $ ft fc ^ 7 -> 

xi^'j7-/^') *^Sft, D7yiWij7-it 
5^ Ha^lDlffiS7$ F («Atf, ffi?D81B6Ktf^7S 



5 

[0017] MsER*»w*^tt. N-mmmm. mm 
u?-i-ioo sfigB, mum o . 01-10 mass 

[0 0 18] ^^B^^ti, ^fS#U 7-tr^-;U 

[0019] ^mmmiz^r. mmmm»\ 
tut, n mmmt>ft. »mvtJL\tmvto u 

r7^y>!S«ftj RC (N 

H 2 ) =NH (RH 7;U^;U«7^i:(Dgg|S) <7}«§i£ 

[0 0 2 0] 

[0 0 2 1 ] [^UTt:^-;H»Ig] ^UTir^-JMU 
J]g<hteu ^-^s/p<^i/>S (-CH2O-) &3atcZ>ffi 

>j , m<tf& (ft) ss> ^-r^z 4 oioj & 

?7^7X (ft) §3, Sd d d« rs;^^3>j 

7)[,*u>m& (MAfcf, ^-^s/x^u>a (-ch 2 

CH2O-) , ^y^D tf U>S, ^y^N^*? 1 

oi~2o^e;u%, »^l<«o. 03-io^eju% 
(0t|*.tf, 0. os-s^i^) , ^b(:»^L<« 

[0 0 2 2] *U7"fe^-^r33piJ^-tt, -jbK»T« 



(4) ftBH¥ 1 2 - 2 6 7 0 5 

[0 0 2 3] ttE#U7-fe^-^«lg»4. #J*_fcf. tfuu 
A7^rkK, /^*JUA7Jl/^t h\ 7"l!h7JI/ft 

70 [0 0 2 4] *S^O#fiH IT is 3l)VtF^) 

-JU»lii^iHff»tt«:*:€<Bfe*-rs<i:tt)t^ 

f£> RtfSnX££fli£ft±$-t*\ MA7;i/ftF^ 

[0-0 2-5] [PT2/Ji;U#iJ"e— ] □7yx;l^ij7 

P-A-7>K-A-xaaogn n B « ry^ijn^HK 
M 3 3 0 J *5<fctf TKM 6 5 3 j , ^^fb* (ft) gJCD 
^7P<FKCA-102j TKCA-30 

u , Kfflin n pii (ft) m<D rx^7/p-f hpo- 
0 2 7 0j rp o- 0 1 4 3 j &£jf rpo-o 1 3 

30 5j . MWMt^JLM (ft) CO r^j^x-XFMj . zi 
U-f 3 > (ft) K<7) U^yi/>C-102j , r E — 
9 0 1J, TW- 8 0 0J , rs- 2 0 0 lj fti^W 

[ 0 0 2 6] 37yxWj7-H ffl«, >- K?Lft 
fbM^S{Cj:oTt#6n^ 0 □7yxJI/^'j7-(D37 

40 [ 0 0 2 7] c^cfc^^:^- K^Lfkfi^ffi^cfc^nyv' 

x;U^ U V-^HiBtOViTtt, 4#P^^P 3 - 1 4 8 5 6 
#4*«U ^^¥5-27 1 36 1 4#^¥9 - 9 

5 5 8 9^-^$g, 9 - 3 1 0 0 0 5-^iifflfti # Sr 

[ 0 0 2 8] *a*Lfb«-&fr*l^T, ^-ggCDS^ti 

ttftSrJgfiK-r^a^^S^&tt^y v — , HAH 
£^g~3 0t:^T WIAfl -4 0 t C--10 0 t C 

so mm) ro^*tt#s»iif5iftitty7-#ttfflTf 
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7* U I/- hXI»ft6a*|iaif3j«*lf 6ft*. 

pyi/>^<t'^frfbft, ^x>#J?*U(,*. 
7 )\^^Jl&(DmMSL2 ^ S <D7 )^)V7 {7 ij u— k^l^ 
Tte, X^Jl/Z^UU-K ^□eil/7^'Jl/ 

— K y^)lT$ U I/— K ^-/H^'Jl/-h, v 
^□^ + y^7^ U K 2 -X^JU^\^->;UT^ U 
u- hfti'a^tf bft, &\zji^)17>7 u u- K" ^ 

[0 0 2 9] m— gg£>B£i;::fe^Tte, *t£:/X>&; 

h u /^^UDih u7u& £ <5 ->7 >Vk is 
^'Jl/-N. ^^^^^^ U I/- h/j:^C07;i/^;u>c^ 

[0030] 7 &mf&r&fztb(Dm--&E(Dm'£iz&> 

t^T, y- — ^^^>?X>^#^^:l^^-^>^^^x 

^^/uTl^T&^y "7-gCD 2 0li%^TTa5l) 

[0 0 3 1 ] SUfttyy-tLTH Will yfz 

30 7^'JI/-h, >^^t— (y^) 7^'J 

K * 'J =fX5F U>^U 3-Jt->* ^^IJ^ — 

h'J^^P-il/T'D/OhU (y30 7^Ul/~h/j:i: 

1t>> ? ^--Jl/>? (^) 7^'JU-h^^^ 0 

Mfc^y ^-<h it, m^i, 7'jjb (y^) 7 

£'JU— K y7'JJl/7l/-h, y7U ib77l/-h, 
S> 7UM^3^-h fc f o^fifd* >S 7 U JUx 
^T^t^ftfbft, 7UJM^^7 ij U- 
<ffl^6ft5. COctoASSWtt^y 7-S^77 N 

ft^yv-n *ti-€ r ti=i7*tiijBK-r«±^y 

»LT, 0-5fiS%, »*L<tt0. 1-2 

[0 0 3 2] §^I(DyiMigax«^7^tt*'j7 

«tt- 4 ot:^± 5 0-1 2 org 

ft) . »SL<«6 0t:^± 7 0- 1 2 0C 



(5) *#§H¥ 1 2 - 2 6 7 0 5 

8 

^'Ji^-h. -r y trju^^u u- k 

**#'J U- K t - y^JM^^ U U— hfc£<Z)C 

- ht*a^oitt&qEy T-amstf&ft*. c , - 4 7 jb 
^ju-y 'j u- kds-S^ju*** u u- 

C.h 7)V=*c)\,-* $9 >J hi:^m^"5Jtg 
ftt/T-tLTIi, X^JU7£ ij u— k y 

10 T)\'7ZVV-yUZ<n7)V*r)\,7>?V\/--V, u 

tfxjk ^tisez'jfx 7^UPzMj;k 

U ax h U ~>7>{fcfcfx;k y7>ftt:rUT 

>&£f<Z)fc:xji^/ 6ft*o 

"imtl^J 7-l;H x^JU7:y* 'J U- K X^U>, 

7^'jDzKijj^^^n^ ctib^y^-^ 

h £:<!£) 7JU*;U-**^ ij h 

[0033] *¥£w<D#v7±*-)\,®mm.j&mz&\,* 

^7is^)Vtf*)^ — <Dis3L)\,\Zi3)Vi$*is)),m, m 

rotii^Ancitio, tfUT-fe^-jusscfctf 

n7^^;i,^'jT-(?D^^^^a{c^JlT 5 #^> 0 ->x;u 
^(D^ftb(Dtt6S(7)?lA^ fflfE^xJI/Srffllfigrs^: 

[0034] is siM^y t 

Ttt, «AB, 7K>8, 7 7;H, -f^n>^, 
H^n>g?, ^itn>^, 73-7M, ^iI/7P> 

[0 0 3 5] B*&*«*<D«A«U ^ttft^*JU#>M 
SS^M^HJ: 0 yx;K:i|AL^a7yx;^>J ^7 

[0 0 3 6] X^^yl^tt^IM^yv-^LT 

[ 0 0 3 7 ] tFP^yjHm§1^77-i 
LTte, WAtf, t KP^yXfJt/ (/^) y/7ij U _ 
h, tHo + y^DW (y^) 7^7 U U- httfdt* 
tf&n, »^ L< ttt Kn^Sxx^JU^^^ U U~h*: 

50 [0038] 'gmm&^T&misft^s -?-<D&mm 
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0. 1-2011%, Iff^K^O. 5-1511%, 
$&tr»*L<«l-l 0I1%1ST^^), 

[0 0 3 9] 37t2/x^<h©tl|-&»4, f*ffiS14£«t> 
*^IBHT?a*!T#, MAtf* 37/yiib=40/6 
0-9 5/5 <fiS%) , »* L<«5 0/5 0-9 0 
/l 0 (11%) > Se>l:ffSL<fJ6 0/4 0-80 
/2 0 (Sfi%) SftTfeSo 

[0 0 4 0] gftfg=3T^^JU#U^ — tC&i^X; J7(h 

3^ 7^ U I/- N&t^fttS^flftSl^tt 

te^ey T-cofij'&t), S^tt^r y Y-cj^DtititR 

T*. WAH □7yxMUT~$Mt^ ; Ey7- 
4#©1-5QIIX, ff^U<fi5-3 011%gg 
X&£ 0 ft*** tMffiW^Xtt^'jv-tSs^i: 

[0041] cco^o^^rB^^w-r^rJTfyx^^.u 

**B«ai^ t t 1 f B 1ffi^374't)Sif!Rt»tlTl^ 

*IW*3a«3 7 © + 't«l345^T»*»J«UT^-5 

; 7 - i ITS ffi l c *W 

[0 0 4 2] □7yx;i/#'j7-©|iJ*H W»Stt£ 

Bk»T*, *o#U7-bi'-;WBl8oWttS:jiafcftn 

iiTiRt't, eiAH #u 7-t$-)imm i o oi 

figmc*tLT> 1-1001M, ffSL<B5-75 
11^ £ £f3#£ L < 1 0 - 6 0 fiMSB^Xfc 
0> a*. 15-5 0119 (W: 2 0-4 0I1«) 

# u 7 -fe * -^WR&ftttoifvit tfi agfatsn 
[0 0 4 3] »ii / i,a7'>i;i/#>j'7--en ^i^ 



<6) >&m¥ 1 2 - 2 6 7 0 5 

Silt, ttfi (STv'iJPtfy^-) 5g^7773 
I3?P«U -f ^>3^^7k2 0m 1 £iP;L, 
X^-^-T3^PfllS«ib, #^X, No. 5CSIT 
aiSLfcttiKS: 2#S4U — ^ffC 1 %ffiftAU A*S 
f&0. 5 m 1 £Sn*., S3 0 Sit ^g^9" 

%tg{tAU ^ A*^^t^ftAT0. 1 Nffi&«*»8££ 

><D^1tH») HJ:r3 7zt>fl!)Sas«BTf§, » 

[0 0 4 4] 37yiWjY-H 7-t>tt 

;u/pu^— £JB^&<7)a*#*ijx&£o y— ^t>'[±^M^ 

>T )l^r)Uy x. -)Vx.—7-)V (3j?U^-+->x^u>y - 
j^xrii/x-fMdf) , *'Jt=i i '>i5 : l/>M7 
;I/+jI/X-t^ (#U^vxfi/>^f7U;n-T 

x^t^ WUt^yXf |/>qE;Xf7l/-h^a 

fc£©x*^;us!imi£ttau ^u^yx^i/yyjp 
tf^ >M%&mffimji^^-)i (^'Jt^yx^i/yv^t' 

^ 7 > : &y ^ U— %£:cd VJHf^ >xXfiH 

#Bffitt#J, #'J^->xf!/>*Ut^yyD t!U> 

^^-&x^fflx#^>o at*. /x*>ttflLBff«ttjBtt- 

7xt>tt#Igttgi|i:^t)ti-Tffiffl LTfecfc^. 
[0 0 4 Sl^SSttJB^ftfflllt Aft»-&(^3f3ett 

-ilC^LTO. l-i Ofl^iKoKI^glK 
X#-5o 

[0 0 4 6] 2 etc, A<fc«-&l3*WS»-&BBJ6JWi:L 

56? x^->^^cD^A^pps]x^^fi^r^te^j, a 



(7) 
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&it7kM. 2 > WW KPA- 3j-=*=-y*< h\ y>fV^p 

ejl^>-fcf WW KD/i-***-f F&ifcDaiMttt, 
77^^^ V^fDZ h U;k 2, 2' -77l:X<y 

mmi;*^)^ 2, 2' -77ex (2-7$y^ 

,[0 0 4 7] #U7-fe^-JUajIlfeJ:tf37">3:^#U 

[0 0 4 8] R 1 ' -CONH-R 2 -NHCO-R lb 

1 0 - 2 6 c&ffiBSKTJl^JI/S, §^7;b4^g. 7U 
— )l>&. Bj£7 'J -iH^^L, RM^*Sl-i 2 
CO 2 fiffi CD gift* ^* £ tkT) 

ButBR ia ^j;^R ,b «. n«wicrtt««iAr^n 

^#>gL /\ D ;Ui^>§£, v;u^u>K, Xf7'J> 
& y±5^>^, 7^^>?>K, ^^\>^, u^y-tr 

IftKKte, *^7'J >»^<Jf(?!>Ci2-22flafPiS3»IBteK 
fi/>ifti^7;^i/>St*0. i/>S^x5=- 

[0 0 4 9] flgj»&7^ K (^:llffiieX7$ K) CO 

37yxWj7-i0 0ilS5l;»LT 
0. 3~5fifiX »*U<ti l-SMaSB, 2 ~ 
4lISigT^I) e 

[ 0 0 5 0] [SB»J»J] ^J^7^?t H^«^J<7D3. 
K*SS3l#<h LTte. 7JU4^Ugft£c0g 
LfcN [#fJAte\ N-;*3^M*\ 
N-I^I/#3S:fON« C]-6 7MJW, 7;U^U> 
v^U7 (MAIl ^5 1 l/>y')[/7/j:^C 1 - 6 7J[/ 
*U>S**U7tt£) ft£] , K*tt^#ft£tf*#tfe 

feck<, #»«J8-&ffCtt, WAH ^^cozigfr (0ij 

tf, H5St<tW V^3\^7;Uxfc: KtO#gi«tt-&ft: « 
V^'Jr>y^l/7^£) . R*i*;^7^fkH 



12-26705 



2£ 



(n+1) aoR**tt3W8^LT^tt)ck^ (nttl 

> MJ ^ U7, h'J^f l/>f h7^l/7^: 
») ^ lTE#ft^ (fie) J:0*BSnTl^. 

70 [0 0 5 1 ] »-$L0*R £UW KSI*#: 

Sltt* IW KXttSM** IW K#*S*l*. 
[0 0 5 2] lEStt^E/SUW KtLTH C 2 - 6 y^ 

tt) ft£] Xttcn6©K»# 9lWKH<o 
;u;i.7X/t7^>S[) ^^(Otj;u/\^ KStSc 2 - 6 

K (7P77>87-'Jh\ 7D77>S7$ Kft£) 

ft£) *<i:^J^T?€rS. *S«^yKHtLTH 
C 2 6 # ;i/ IW K Witf, BK^>?'y|/ 

[0 0 5 3] M^y^K KtlTH ^^i:7-fe h 
7;i/^h Kt^SStttlir^fl: («l7ttf, £n5F>J^>>^ 
30 1^7 ft if) , 7^>fW>, Rtfcnso«**&w 

[0 0 5 4] ^ey^H KXtt>?»>U-r «rtr 

(Li, Na, K&£C0^»m 1 A^^^jg) , 
'J±i^ll (Mg, Ca, Sr, Baftifco^^^2 
Al^lfi) , i^^^lBj^^M^ (Cu, Agftift 
C0«) , ^^^2B^^S4I (2n&£4:<D4I) , mm 
^3 B^^^ig (A 1 , G a, I rift if £<Dm , 

^4B^^Mti csn, PbftificoiS) , mm^sm 

40 &mm. (F e , Co, Ni, Pd, Pt ft£ ft 
(l-4ffi§g^RS) ^MLTt)cfc 

[ 0 0 5 5] »JCffSHr^iltt»>U-f HSI*«:t3tt, 7 

iftlCO^TMS TDICTIONARY OF ORGANIC COMPOUND 
S Vol.1, p60(1965 EYRE & SP0TT I SWOODE-PUBL I SHER 
S-LTD) j ^r#Ba T ^^ e 7^> h-f <h L,T 

WAil 7;l/^JUS, i/^7D7JU^;U5, 7U-JU 
Sft4fO&ffloBtas^B«iUfcBSI7 7> hORiJI 
50 # (Will 1-*^;H*. 3~^^;U» t 



(8) 
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5-*^JUtt, 1, 3 -zS^TJUft. 1, 6~is* 
1, 8-v*^JWt. 3, 8-S^^-JUft, 
1, 3, 6-MJ;*yjM*. 1, 3, 8-MJ*?JMfr 
ftt^y, S?££tt h 'J - Ci-4 7;U4JMt**. 5 

^11 [7^*U4I* (^iSlAMSS) , 7;U 
X te^ O 7 3 - Jl/^itflc ( 7 )V =3 * v * ^ JUft: 75: £) 

- e pu k>- 5 -*)m>mmt<Mt£i® 

«ifclt[a:i:t>ttffl-C#So 7^ > h<><7D^JSJSO^ 
#j iLTH 77>h<>ytKP^y7Jl/$-'5A, 
7^>hO^Dnt: FP^y7J^ — O Aft £#09;* a? 

£l LTIi, 7^>h-f> 7 S^A-d 1 fcfaU K>#;i/ 

[0056] 77>H>t2-en'J h*>-5 
#>^Jfich(Z)^^^{3*D^TH. #fP!Bg5 1 - 3 6 4 5 

<DKJ&±f8 t mZ'D\,^Tte. #^BS5 2 - 1 0 2 4 1 2^ 
#HHBS 5 2 - 2 5 7 7 1 -^£i$B, 4$ BlflB 52-2 
5 7 7 2^^m. 4*BflflB5 2 - 3 1 0 7 2 -^$8, ftBfl 
Bg 5 1 - 1 9 7 7 1 ^ffifc£2:#KSTi*5o 7^> h 30 

m 5 7 - 1 1 8 5 6 9^«&£t#8BT§?£. 

7 ^ > h -f >Rtf-€-o«*»tt*ss-i?xttz:aK±«a* 

[ 0 0 5 7 ] 7^ >*>«*fleU:fcL RC (= N H) NH 

IM7^>^(DStt7 = v>T*oTt) e l;K £ 
7~ (^7:^>Xte^cDl^&) ^$n, ^ 

tf, 7^ > ? >Xtt^(^R«ft:7ii:^ins. #£Ll> 
[ 0 0 5 8] »SLt^7-^>*B, lS«^7-v> 50 



4$S1¥ 1 2 - 2 6 7 0 5 

^-Cfe^c Sltt^T^Vtt, -R.NC ( = N H ) N 
R 2 - (RiRtfRill m— Xfcm&^T, Tk*®^ 

Ri&tf R 2 T^:b2n£7Jl/*;US£LTte, Ci-^7 
tt, C, ,7>-;US> $Hc*JU^Jl/£, 7-fe^Jl/«> X 

[0 0 5 9] »^l^M^7-y>il:H 5 111 
s5t^WYb^$5£ IT, ^Uay7^y>XKCDig* 

(#JAte\ ^'J3y7$y>, ?ty' | j3y7ay>, 
^ l/7f">, 4 -*T)V#V n->7^> ? >, 4, 4- 
jfU n >7^ v>&£) , tWU;^7Zy>X^ 

T~z/>. ~ 2 , 4 ->M ^ 7 /1^A>^, 2, 4, 5- 
h »J -< ^ J /U/\>mtjLli) , JUT) 2 0(D^-^ 

va (=o) (D^, 4>&< 1 1> i cxd^-^ vi (= 
o) ^-r^ys-(=NH) -eM^bfcft^^i (MAtf, 

ftttt, ^y ^ ^ >mt^m. mx\-i. <v->75c;m 

-< 5 KXI«fl)R»* (09 AWL -f77>^U -f V 

>Xt4^(D^^^, y V^itU;i/^7~>?>7 v j:^<D^^ 
iy* 7 n i> >{c%mt& E *m Tjk X' # S o 

[o o 6 o] ffitztfy~z;>m<n*-v\t$* tfo n ->7^ 

y>^«©i^^(:»^L^ 6 

[0 0 6 1] sswss; 

[0 0 6 2] ffiMMoMd'd, «Atf, 4t«jy-tr^-;U 
0 0113i:^LT0. 0 1-101195 (Mx. 
0. 0 1- 51HH) , »SL<li0. 02-51 
figtf, $ «0. 0 3 — 2. SfiSgiS^T 

£>9, 0. 03-1. 5M»gB m?L&. 0. 1-1. 
5SfigB) ligTS>-z)Tfe^Jl/A7;U^b K<D£j5££iI 

[0 0 6 3] mlI2fflI*]^Jt4, -e-ftUMBBT* 

^^^W^b^fe) , 7JU^ 'JXH7M l J±a*JS 

[ 0 0 6 4] fcffcB&ibJBKra:, 7xy-j^ 



(9) 
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#^£ft^o 

[ 0 0 6 5] 7iy-;U3RK<bWjh»#Ctt, t>^-h* 
«Atf, 2, 2' -y^l^h'X (4- 

6 - t -~J=5-)\,-? jlJ — m ,4, 4 ' -y^ 

U>t*X (2, 6-y-t-^;i/7i;-Jl/) , 4, 
4' -yf'Jf>a (3 -yt^JU- 6 - t -7^)1,7 
i^-W . 2, 6 - t :- y^JU- p - ^ ly>7- 

1, 3, 5-MJ*?JU-2, 4, 6 -h'JX 70 

(3, 5 - fx - t - 7*^)1- 4 - t KD^y^yyJP) 
^ >if >> 1, 6 -/\ + * >>?*-JI/- t'X t 3 - 

(3, 5 - t -y^JU- 4-tFD + y7xZjb) 

[3- (3, 5-y-t-^-4-tHD + ->7i 

X [3- (3 - t -7?)V- 5 4 - h Kd^ 
->:7x-JU) ^aen-H , n -^^7 ^t^S/JU- 3 

- (4 ' , 5 ' - >?- t - 7?-)l7 x ;»jW fcf=j- 

K n - ;t v 7 >-;U- 3 - (4' -tFn + y- a? 

3', 5 ' t -y^juxxy-ju) zfnv**- 

K 7t7U^-2- (3, 5 t -^5P;U- 4 - 

tFo + y7x/-W ynen-h, yXf7U^ 

- 3, 5 - fy - t 4 - h Kd^^>^>^JU^ 

x**-k 2 - t 6 - (3-. t -^;u- 

5-^^)1-2-^ F n^y^yyJl/) -4-y^^:7 
i-il/7^'Jl/-h, N, N' -'^ItX^iy >t*X 
(3, 5 t -7*^; I/- 4 - t KD + y-h Kny 

>A7= K) , 3, 9 {2- [3- (3- t - y 

fil/ - 4 - t HD^y - 5 - /^7x-Jl/) /DW 

- ji^-^-iy] -1, 1 - >>y ^;i/x^;i/} - 2 , 4, 

8, 1 0 -T- ht^^X tfD [5, 5] >7><?#>, 
4, 4' -^*fcfX (3 -*^JU- 6 - t -X^JUXx 
J — M , 1, 1, 3-h'JX (2-/f;i/-4-kK 

[ 0 0 6 6] 7 5>*l6fk|»jJ:ffl(ctt, MAtf. Xx" 

)V- \ -±7^)i^T^>. 71 2 -^x^;u7^ 

>, N, N ' - z/7ju~)V- 1 , 4-7xZl/>y7$ 
>. N-Xx-JU-N' - f><> n'X^vJI/- 1 , 4-7 40 
^—\y>i^Y^> ; 4, 4' - ^ (a, a-fyy^Jl^ 

[0067] u >mwntK±mz\t. mj<v 

t^JUa^X 77< h, h'J7xrj^X77<h, h U 
7;zjl,7xzM^77<K y7izMVfyJP 
^^77^ h> 7i^y<7fyj^777-f K 
2, 2 - y ^U>fc:X (4 , 6 -i>- t - ^;l^7i - 
;W t^?WZ7 7< K 4, 4' -7'f'JT>t'7 
(3 -y^JU- 6 - t -7T)V7 3L-)\,) yh'Jry^ 

h, h'JX (2, 4 -fy- t -^71- 56? 



4#H¥ 1 2 - 2 6 7 0 5 

W ^^77-fh, h'JX (2 - t -ZfJ-)\,- 4 -y^ 
)V7 jL-)l) ^77^fh, h'JX (2, 4 — — L — 

JUXx-JU) ^X77<K fc:X (2- t -T'^x 
-JU) 7x-U777-fh, h'JX [2- (1, 1 - 
v'X^Jl/X'D -73L~)V} *777^fh 4 h'JX 

[2, 4- (1, \ -is*?)Vzfu¥)\,) -7iZJH 
*XX7-fK h'JX (2-y^DA^y^7xZJI.) 
*XXy-fK h'JX (2-t-7 r 5 : ;i/-4-7xZJl, 
7jl-)V) ^X7r<-hfe < !:©^X77l' h ; h'Jlf 
;U*xxy>, h U yn tf;i/*XX^ >, h'jyw 
XX^>, h 'J f>^7 D^fyJl^XX^ >. y7xljl/ 
k'zM77>{X 7Wky7i- JU^XX-f >, h'J 
Xx -ju^xx^ >, *^)17 x p -7 — ~>JU* 
XXy>, p -7" yj^7iz JU^XX-f >, p - h 

UJky7xz;^X7^ >, it- p -7 — :>;uxx~;u 

^X7^r y, y-p-h'J 7U-7 x~;i/7KX X y >, hU 
-m-7^7xz^7^y h 'J - 2 , 4-^y 
^7xZj^X70, h'J-2, 4, 6— h'jy^ 
^7xZJ^X7^ >, h »J - o - h 'JM7 7^f >, 
hU-m-h'J i^X7 y >, h U - p - h U ;U*X :7 
-< >> h'J-o-7ZyMX70, h'J-p-7- 
yJ^X7^>, 1, 4-ex (y7x-WX7>f 

[0 0 6 8] t KD^y >*§Mt|»±ffl|;:tt* WAtf, 
2, 5 -V- t h'D^y S ft, ^ 

/ U >*»{fc;Kih»Jtc:H, flfiJ^L«, 6-Xh^fy-2, 
2, 4-hU^^-l, 2-vtFD^yiJ>/ (j :^ 
^£ft, -f ^»?«Kft:B6ih»J^«, 0»JAtf, ^ty^/UJU 
^^^z/Dbf^^-h, vXf7 UJU^^^z/n 

- httif^Sft-5. 

[0069] z.n^<Dm^m±m\t-mx^nm&,±m 

[0 0 7 0] »*U^Kfbl»jyb3Wttt, 7x/-M8 
fbl^ib^j miz, t>y-F7xy-iH) 

ft^)o L>^-h7x7>-J^(D + Tt), »IZ* 

ii7xZ^) yDK**-M ^j^tf, 1, 
*>^*-;U- h*X [3- (3, 5 -f>'- t -y'^ji- 
4-hh'D + y7x-M ^net^-h] ta£<DC 
2 x*7)l>*is>i?Jr-)\,- t'X [3- (3, 5 - - # 
iC3- 6 7M;i/-4-hh , D + y7x-;H yahf^- 
*—h] ; fiRJAtf! h'Jxf l/y^iJz-;i,-t:X [3 

- (3*t-7^-5-/^-4-tFD^y7x 
7ot«-h] ^:<2:<73>?X« h 'J **>-G 3 -4 ■ 

7;U*ix>v:t-;U- tlX [3- (3, 5-y-^gC 
3- 6 7MJh4-tFD+y7xijl.) :/o 
h] ^'Jt'J>hUX [3- (3, 5—y- 

t-^^-4-tFD + y7xZJb) ^ne**- 
h] &t'(DCs-«7^*>h'J*-Jl/-t7 [3- 



1? 

(3, 5 -z/-ftmc*-s7)V*)l>- 4-hHp*y7 

-JUt" hv^Ts [3- (3, 5 - it- t 4 - 

tFP^y7xzW yoft^-h] &£CDC<- 8 7 
Jl^* h'y^-frv- [3- (3, 5 - - # 

[0 0 7 1] cin^^Bftteiffltt^SST, Xfi^SJEA 

t*-JHtlB10 0ii«l:»LT. 0. 01-511 
«5, #*L<ttO. 05-2. 5US\ »l:0. 1 - 

[0072] *stta*^*<b^«ttt, i&tt^-ik&m 

>, _ ^X^y-JP7 5>tt£<D|BJfi3»7 5> f 3f*Ss7 
= >g (o-hMv>, p - hMy>, p - 7a:X 

» . 7 5 Kft£«f ("7 D > 7 3*. K, <V7^«y7 
5 K & E<D&mtl)VX 7 5 K, p-7=;^>X7 

tF77>, ^i*;«>it F^K&i'CDk Y-^V 
K ft £) , *'J7^y hU7v>5l (^7t^>, 7ir 

te^n^CDif^ft:, ^7^>XHf«« > ^>' 
[ 0 0 7 3] S*^8JJH£LTte, WAH *;UA7 
^rtFi(D^l:j:i9Mtl)75;iJI (f?7j-$ 

(7-'J >#fifc£) , #'J75 K»JB (MAH -T^ 
u > 3 , t-fo'> 6 / ^D>66, ND>11, t 
-fO>12, ND/MXD6, ^-<D>4-6, 
P>6-10, t-f P>6-1 i, Nn>6-1 2, 
t-fn>6-66-6 1 0 6£<Z)#»Xtt*l&#U7 
^ h\ /5 1 D-JH^7J{/3 + y^^S^t^li 
*'J7^ Kft£) . U X7t^7 ^ K, #'J7S K-f 
^ Kv *'J7^ 'J ^7$ h\ *'J7>/5 : n-7ik 

[ 0 0 7 4] »*Lt>****ffc^4M:HU *'J7^ / 
h'J7y>S (^7$>XttfOR«») , g^Mi 
flg (>^S>»||||3tt:^07'5y»IS 1 #<J7 5K»IBfc 

£) a^sti*. ^ >. y ^ / mm (*^> 
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[0075] cn6^i&M^«*ffitxfizi 

U7-b*-Jb«rei 0 OSfiSEKttbT. 0. 0 1-5 
SfiSB, £?£L<teO. 0 5-2. 5«M35 «#K:0. 

[0 0 7 6] 7JI/*UXtt7JU*U±S^JRfk^tttL 
T«. *^>Bt7il/*'J4I (tMJ^A, #»J£ 
Aftdf) 3U*7JU*<J±Si&K (^if*->9A, rtJUv 

*&fk«l;CaO* MgO&t'OARKft*; CaCO 

[0 0 7 7] ffffB7j;i/#>^^^«^"r^7j;U*>^i: 
ITU 1 -3 6SK6DfiaftX«^F«SftffiflSJ!S* 

SMiJJ^yiiLTH g£&, yPt't/S, & 
^ *^U>K* ^£»J>», ^UXfyg, /t^Ua^ 

>&, xr7'j>i, 7^*^>m-, ^s\~>m, 

{ffi#;U#>& [#]*.«, ^n>K, 

Ik. 7s^tr>K«:i:cDflafnc2-36^*;!/3p>K, mj* 

tKD + yBS, kKD*5/7«)U>i, kFP^y/t 
bh'P^y7r7'J >S, £x>K&£) 

U/kyl, 7 7* K>»ttif<05FftftC«.ii*Jl/ 
[0 0 7 8] WE7^* U3U17JI/* U ±«4M{b-&« 
0. 0 0 1 - 1 OfiggtL »^b< ttO. 001-51 

[0 0 7 9] WEB{kS&ihffl* a*«*Yt-&*a«7;i/ 

[0 0 8 0] *«ffl6DWJB»J««l^tt, (36) 
ffl*«lPLTfeJ:i^ i*« (7t) &1£M\z\^ 
VTV-JlJkfc&m [2- (2' -kFP + y-5' - 
*7-)\s7 ^>7MJ7 7"Jk 2- (2' -t 

H°*->-3', 5 ' -zs- t -7'W7x-)l/) ^> 
50 l/MJ7*/-JU f 2- [2-kKD + y-3, 5 - t'X 
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(a, a - zsX5-)l,'<>zsM 7 ^>7HJ7 

[2, 4 - y t KP + '>^>^7xy ^i'^t HPt 
K^ib-^fe [p - t -Zf^-Jly^Zl 

•JU-hM^ft [2-xfJK^yJl/-2-y7;- 
3, 3 - y 7 x ' JI/7 ^ 'J 1/- h ft «>7 / Stt y 
7:cx;U7i7 ij , yi«7-'JP*fc 

[N — (2 -X^Jl/7x-^) -N ' - (2-lh 
*y-5-l-^7xxjW fyzL^Ki^T 7 ^ 
^^□L-^KfyT^ K«&£] . t K7* >^fb^ 

^9 [&#RStt££*T5 fcf^U S?>R*fls: (4-7-fe 
h^">-2, 2, 6, 6 -5r h^^^;Utf^U> ? >, tf 

X (2, 2, 6, 6-^h^^^;u-4 - tf^u 

-4-tKD + ->-2, 2, 6, 6 h ^^^;Utf^ 

[0 0 8 1] Wfl| ft5£aHS>SiJD*«:; # 
'J7t*-^iBl 0 01i«l:»tT0. 01-51 

mm (mpLts, o. o i-3mas&) , »*u<fao. 

[0 0 8 2] *»^^3PU 7-fc*-;U»ffi»JiE«j 

7^Dy7z>m W7h* < />*» 

an*, ific^^xn &««fiRtf*r 

>^W. ^>777^ (77-** 

^7J^X0A^I^^WJ^T^, W^S^iiLT 
te, 7*/^**, 7>X5*y ^37D5>7- 

IK (3t) tt*|fiJ±T*S. 
[0 0 8 3] «Atf. #U7-fc^- 

JUttfAB 1 0 0-S«SBJC»LT. 0~5fifigB 
0. 0 1-5lM),ff*L<ttO. 1-41M. 
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££>{c£?£L<teO. 3-3SmSBSST'*^ 0 

[0 0 8 4] *mw<D®m&i&®nz. tewizfoCT® 

hftt^Ci-ioJJ^ <*£0 7£MJ U — h<DJ*LffiX 

cfc^o i ffix(a^{a57;ni-;KDfl§te^xx5 L ju 

*ffi7;U3-;U(Z>x-5 L ^a/j:i:<0*SiBfell»JSai 
i0 [0 0 8 5] *^Bj©^U7t^-j«^ft(:it 

[0 0 8 6] *»HJ<0#U7-fe^-;U»«Bffifig^«, t» 

#U7-b^-JU»ffi©— 
[0 0 8 7] *«WO#U7-fe^-^»nHafiR4*lJ4, 4^ 

tc^^^jpx (»fc*mj«a!iiDX) igc^t^t. #U7 

ir^-;i/m^cD^fbX^fa»^^:^^J:>5^;i/A7^5 :f 

«, ffart^, &ffij&M* -ju—mz. m£ 

^T-f >^&£<&:frj£T, m*<Dl&M&$:lg.te-r2><DlZ 
[0 0 8 8] WE#»J7-t^-;U»JIBfflja&2»^«j«Sn 

»*if<Oft3feat*tta*©(»E#U 7-fe^-JUj|tj]BT 

50 Bt^afiafote, *s-s«^^is8s«&f? 



(12) 
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T. *®ffi lcm 2 if;03-6/i gggtSS. * 

i:fe^TSI« lcm^/;Ol. 5 m g J^T. IS 

2. 5/xgaTO«»fl*#SCt*«HJiT»S. 
[0 0 8 9] :niI»LT, *»W0)*U7t^-^» 10 
Ktiif&ait* SSl:^^T, ^JI^A7Jl/r b 

^^(Dmmmi cm 2 mrzo i. 5 m g£iT (o~ i 

/igi© . »*U<ttO-l. s«e>k:#£u 
<te0-l. M, 0. 01-1. 

2ugIKT'»S. ISl:^^T, MATJi/r 

tK^4i«ip°p^®«l cm 2 ^fcD2. 5/ig 
BIT (0-2« gS*)\ KF*U<tt0^1. 7ug, 
$ bCff^ b < 0 ~ 1 . 5uggfi£T*0> 
0. 0 1-1. 5u gg|6-e*5. 

[0090] ^wosRUT-fe^— ;u»iBjac»att, k a? 

kH8ti*itUT^nii«fc<, SS^MS(D 

-So 

[0 0 9 1 ].&^ SST^^Jl'AT^ft 

[0 0 9 2] *'J7-t^-MMiD Q B ^, ^fil:«tr) 

^li 1 0 - 5 0 c m 2 htezmm.) 
(^M 2 0ml) CAn, SS8 013^2 4P5P4*feg"T 30 

*g^(^)^;i/V'J>I$ J I S K 0 1 0 2, 2 9 (/fc 

St0©^A7^rl:H»tl Ug/cm 2 ) 

[ 0 0 9 3] IST^^Jl'ATJpTfc Kfg^fi 

[0 0 9 4] ^iJJt^WMlfa^, iMMCcfcO 

Atf* SlMfS 1 0 - 1 0 0 c m 2 (ha5ig) Ssg 40 
5 0 m 1 £^tf^gS§g§ 0£S 1 L) GQSKffiTtfT 

•J/l^J IS K0 1 0 2, 2 9 (*^A7^ft K 
oil) i:SfoT£iL> ^^D a D o«fflia^^^c7)^;UA 
7JPr t Ug/cm 2 ) £*#>^o 

[0 0 9 5] *J8«l:t»3ittE*M7^T t H«t 

•7-, m»j5WS:$tjiso, ana (iftosjg 



«fBB¥ 1 2 - 2 6 7 0 5 

B;m<D±%t>ft m?Ll£, 5 0—10 0%) 4*#U7t* 
[0 0 9 6] *§89I©ja»fiKL ^A7JbfhK^ 

Bffia D a <£») -{fc*4p n p#I?, RZf&mftWf 

[0097] cfcojMfcwictt, &W]mftm<Dmn$&&tr 

crt^ pd » 5 ^-^n n p, "f A — — ^ — vX^ASKao, MS 

[0098] mm, • tf^ifoiinfltiTtt. #u 

I/3-^t'(Dt-f^i^ VTR (h*^*^-:? 

Uzi — ) % 8 mm M^^T* fciT* 7^i'(DtlT 
3-«£S§, XfJDe-i, 

=1 >bfzL-^ — UZ<DOA \-* — > 

7a5p n a COP:^^Ji: LTti, — ~ffliLv hpSnp (t— ^ 
^Jt7 h^*^, U— A^, ^f-T h\ D — ^ — , ^ 

[0099] *ssH^<7)7pu TiL$—)\,mmj$M 

D a p«, figH^ggft, a. IE*. =J^y^, ten, h-fl/i 



(13) 
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a- che«», xT/u-zxjk 

[0 10 0] 

<7>#fl?#iottS (qe-ju K^jRixy h) , fig^ D a pCD^^ 
[0 10 1] 

[*Jgf*J] UT\z, SUB«lfc*tjl^T*«W*.J:0»«l 

[0.1 0 2] fcfc, *Jfi«RtfJt««t^^T, .(fcSCfe 
i:tf^5£^<Dj&^S^£<D*Jl,A7Jl'5 ? fc K©!8ttR, 

[0 1 0 3] m3£T*(Dj&m&frt>(D-fc)VM> > T)l7?\i K 
^^>t- (2mm X2ramx 50mm) 1 0 ffl GK*KKM$ 
4 0cm 2 ) (D»Ig1f>^JU$r^Efl«S (§12 0m 

i) tcAti, sS8ot-e2 4W B i HiaflirtTftiiaL 

^iBK:^?&U ig*5ml^yiJ>yl:taX 
Lfc. C<D*»«<D*;UA7;i^fc: Fft£. J IS K 
0 1 0 2, 2 9 (*;WA7;l/^t K<73*I) «oTSI 
U SIS it 0 CD^JUA7;i/^h K#Xfi!£g (us 
/cm 2 ) ^L/:i 

[0 1 0 4] m&T'CDmZFufrZCD-fcJlATJl^t. K 
^StfcJ&TT^ (120mmX 120mm X 2mm) jO>£4$S 
«:«JI»LT#fcK»H- (100mm X40mmx 2mm ; ^iS¥H8 
5.6cm 2 ) sSgg* 5 0 m 1 £<&tf# U V >gSjJffi 

(MIL) <0*l::ftTtfT«BBHU ffiiBHtrt^ift«6 

x^ix>^is4 , 07K^^<^^;uv u j i sko i 

0 2, 2 9 (*JUA7Jl/7 f t KCDJS) ^oTJIL, 

x^JI/7^7 ij U- h 

1 . 4 -7^U>^U3-j[/y 
[0 10 9] :*UT% "J JU7S K 7 gSrSsftlU 

#®^*(4^JA 2 1 0g, I-ft>7K9 0 0 g, 25% 
7>^~77j<2. 8 0 g£Rm«-&UfcAfb«0 t 2, 
2' -7Vh'.X (2-7^;yn/0) ~ ifiggjg Ofpjfc 
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*m ? ) SrffffiLfc. 

[0 10 5] *«S«*«ttfJt«f«7?fl6fflbfc#U71z^ 

[0 10 6] 1 . #U7-fe*-;Ut»IB 

(a) : #ij 7iz*-JMItJB:3#'J V- (#ijy^^^ 

(ft) S, Fya73>j ) 

2. 3 7yxJ!/#U7- 

(b-1) : U^7^D<KPO-0135j [KffiH 
70 o n aI| (*) ■] 

(b-2) : rx^7^D<HPO- 0 2 7 0j [ifeEBSi 
fll* («) 8] 
(b-3) : r/t7D< HKCA-1 0 2j [l£3pHb^ 
<*) ■] 

(b-4) : ^^7 , l/>S- 2 0 0 1j [H^U<3> 

(*) m 

(b-5) : ^7>-x;U7^'J^ — A 
(b-6) : n7yxJI/3j?'JV-B 

[^7v-jl;1/^ , JV-A (b-5) 7 ->:cJUzp "J T 

^ ~ B (b-6) CDPISJ] ®§5?&^i§f+S-&^§§ (§15'J 
^ N;W J&-f :t>7k 1 2 0 0 g, 2 5 %7 >^E — 7 
7K 1. 68g, ^SfStt^jA 7g, U JUT'S I* 

0. 14g£{±jA^ g^STt«L^6 7 0t: 

2 7. 8 6 g^iJ]nU 1 0#fH#ttS-frfc». 2, 2 

<«0 §3, V - 5 0 ) <D 1 0 SM%7jc^^ 2 1 g 

[0 10 7] MIB^ffifittBlAfcl:, 1#^H§53-106 

iHl5 5g, ^fiM^^'Jl/-h 3 6 0 g, n-K 
fyJM7 c *^>10 9g, 77t'Xi'V7^Dzh 
U;U4. 4g, -f Vfunj — JU3 I 4 g^fflUTl^ 
T£ - chlCcfc O^jsJcU 7>^z77j<TpH 7 . 5 (ClE 

^L, T^fJM^^'JI/- f-^{4 a i^^^'J JMS¥ 
& b ©Id-&tt, a:b = 7:3, a + b =» 13. 6 T 

40 [0108] 



2 7. 6 6 4 g 
0.14 g 
79 U U- h 0.0 5 6 go 

(») sj, v - 5 o) cd i oma%7K^® 2 i g> 

1 %7>^E-77j< 0. 6 3 g<Dmi$m$: 1 8 QftfrttT 
[0 110] 

50 



(14) 



12-26705 
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(e-1) 
(e-2) 
(e-3) 
[*^ * 



2 -X^JU^v-^T 7 ^ 'Jl/-h 
1, 4-^l/>^'Jn-Jl,y7^UU-h 
[0 111] «8 OtCMbT lWIB»J5jcLfc», 
[0 112] 2, 2' -7V\i7. (2-T^y 

zfun» -&mm (ftxi&m <«o s, v-so) <d 

1 0 Bfi%7j<gf£ 9 g, UTy^zj^O. 27g^ 10 

2 5 %T>^xZtK 

1, l/>yU3-jky7^'Jl/-h 
[0114] KJEfiffi£ 8 Ot^MLT 1 mmf&l&L 20 
ilb, 37yxM'Jv-7f7^7^#fc a :(D7t 

[0 115] CC03 7 yxJI/^ U V — A 2 0 0 0 g 

^A7$ Fl 0 0ml {zmMlstzMmtZ. s\>i/jL)l, 
^Jr-V—Zm^TMitLtzm:, S«£«EEI!fc*U zxy 30 

[0116] 3. mmmm& 

(c-l) :7^>h-f> [iHW^ >v-^7^;b (HO 

■«] 

(c-2) :77>K>yhKD^y7JRz^A [ill 
(«) K. TALDAJ ] 

(c-3) : «Ai|2« [H#fb# «*) B] 

(c-4) : *;ua2#3^;u» [=#fb^ («o 8] 

4. stfblSik^J ^ 

(d-1) : h Ux^l/y^U D — JI/ tTX [3- (3- 
t - 5 - ^ W - 4 - t + y7xZJW y° 

(d-2) :^>^X'JXUh-Jl/ ^b?*X [3- 
(3, 5 - v- t - ~7=r)V- 4 - t KD + i/7i-;W 

5. £*<Mrft<&4& 



1 0 4 0. 2 g 
4 5.0. Og 
2. 8 g 
7 . 0 go 

* 2 ' -7Vh'7 (2-7$/7 P DA 8 » ~^^Jg (fOTt 
$631 («0 8, V - 5 0) CD 1 Oa*%7K«» 1 2 g, 
1 %T>^EX7tJcO. 36g^ 6 0»mi:I01«W 
l:7^-FU >- Km^LAco 
[0 113] 



4 3 8. 8 g 
6 0. 0 g 
3 0. 0 g 

5 0 0. 0 g 
0. 7 2 g 

1. 2g 
3. 0 g 0 

: 

:t<D>6 

-^J(/A7^rhKWI§ (e-2) Oii] * 
^ S > 1 : &jU:*tLT^A7Jl/rt Kl. 2 ^EJUSrffl 
^ PH8, ^7 0tT^^t, J^JS^ 

J&^KJiS«S:pH6. SI-MRU «#££i£8U y^ 

S/7^>-«A7^TkKffl|g©MMII^ C 
C0»«St*& 6 0XZ<DU7kX- 3 0#IWifei£U ttifibfc 

[0117] HM#J 1 — 12 RtfJt»0»J 1-5 

^chch^fC, ASTM D 2 5 6 Cf DT7l'7 , 7hi 

[0 118] Jt»<Z>&«>, fflfrJ3J<£>^*f5fa||#:£ 

1 RZ$ik2 \Ztt^ 0 
[0 119] 
»1] 
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& 28 
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d-l 
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